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I. PURPOSE

The purpose of this Site Health and Safety Plan is to assign responsibilities, establish 

personnel protection standards, specify mandatory operating procedures, and provide for 

contingencies that may arise while field operations are being conducted at the site.

Occupational Safety and Health Administration (OSHA) standards 20 CFR 1910 and 

1926 apply to work under this site-specific safety plan. Detailed OSHA requirements for 

hazardous waste operations are contained in 29 CFR 1910.120, "Hazardous Waste and 

Emergency Response; Interim Final Rule." Requirements of theU.S. Army Corps of Engineers 

(USACE) may be found in Manual EM385-1-1 (revised October 1987), entitled "Safety and 

Health Requirements Manual." Additional guidance for hazardous waste operations may be 

found in the EPA publication, "Standard Operating Safety Guides" (November 1987), and in the 

National Institute of Occupational Safety and Health (NIOSH)/OSHA/U.S. Coast Guard 

(USCG)/EPA publication, "Occupational Safety and Health Guidance Manual for Hazardous 

Waste Site Activities" (October 1985).

H. APPLICABILITY

The provisions of the Plan are mandatory for all official visitors, Dames & Moore 

employees, and subcontractors while investigations are being conducted at the site. These 

investigations include, but are not limited to, surveying activities, soil gas surveys, and drilling
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operations to obtain samples for both geotechnical and chemical analyses. Inadequate health and 

safety precautions on the part of visitors or subcontractors, or the belief that personnel on the 

site are or may be exposed to an immediate health hazard, can be cause for Dames & Moore 

to suspend on-site activities and require all personnel to evacuate the hazard area.

m. RESPONSIBILITIES

A, Site Project Manager/Site Safety Officer

Because of the limited number of personnel at the site, the Site Project Manager (SPM) 

shall function as the Site Safety Officer (SSO). The SPM/SSO shall direct all on-site 

investigative efforts, including the soil gas survey, soil borings, well installations, soil 

and water sample collection efforts, and conduct all health and safety training and daily 

safety inspections. A qualified Dames & Moore employee who has performed these 

functions many times in the past will be the designated SPM/SSO.

The SPM/SSD will report any problems or concerns to the certified industrial hygienist 

(CIH); the CIH is also responsible for the review and approval of modifications to the 

Site and Safety Plan. The CIH will also review accident reports and air monitoring data 

sheets; however, because these reviews are necessarily conducted after the fact, the 

SPM/SSO remains the principal person responsible for on-site safety. At the site, the 

SPM/SSO has the primary responsibility for:
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Assuring that apprbpriate personnel protective equipment is available and properly utilized by Dames &

■ Moore personnel, all official visitors, and subcontractor personnel.

| Assuring that peSsonnel are aware of the provisions of this plan, are instructed in die work practices

■ necessary to ensure safety, and are aware of planned procedures for dealing with emergencies.

I

■ 3. Assuring that personnel are aware of the potential hazards associated with site

operations.

I
| 4. Monitoring the safety performance of all personnel to ensure that required work

practices are followed.

1
| 5. Correcting any work practices or conditions that may result in injury or exposure

I
 to hazardous substances.

| 6. Preparing any accident/incident reports (see attached Accident Report Form).

I
7. Assuring the completion of Plan Acceptance and Feedback forms, attached herein.

I
| 8. Assuring that a copy of the health and safety plan is maintained on site during all

field activities.

I 
I 
I

3



9. Assuring that all air monitoring and equipment calibrations required by the site 

health and safety plan are performed and recorded, and that site logs that include 

these activities are maintained.

10. Assuring that official site visitors and subcontractors provide the proper 

certifications (i.e., Fit-for-Duty and 40-Hour Health and Safety) in accordance 

with 29 CFR 1910.20 and ER385-1-92. These certifications will be maintained 

in a site visitors’ log. Documents provided by subcontractors and visitors will not 

be inspected by Dames & Moore’s board-certified occupational health physician.

B. Project Personnel

Project personnel involved in on-site investigations and operations are responsible for:

1. Taking all reasonable precautions to prevent injury to themselves and to their 

fellow employees.

2. Implementing the Site Health and Safety Plan, and reporting to the SPM/SSO any 

deviations from the anticipated conditions described in the Plan.

3. Performing only those tasks that they believe they can do safely, and immediately 

reporting any accidents and/or unsafe conditions to the SPM/SSO.
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IV. SITE DESCRIPTION AND BACKGROUND

The former Raritan Arsenal is in Middlesex County* New Jersey. The site is on the 

banks of the Raritan River, approximately 20 miles southwest of lower Manhattan The former 

arsenal is bordered to the north and northwest by Woodbridge Avenue and to the southwest by 

Millville Road and the ILR T^ndfill,

Original land features at the site included marsh areas to the south and clay pits to the 

north. The topography of the site generally is flat; however, there is a sharp decrease in 

elevation at Woodbridge Avenue, most likely the result of cut-and-fill and clay pit operations.

The Raritan Arsenal site contains approximately 3,200 acres. Within the last 25 years, 

the northern half of die site has been developed with the construction of numerous buildings and 

roadways. The southern half of the site remains primarily marshlands, with limited 

development, since the arsenal closed in 1963.

Before the U.S. Army purchased the site in 1917, the property consisted of farm land 

with several residences. The General Services Administration (GSA) sold 2,000 acres of the 

former arsenal to the Visceglia family in 1964; this family formed Federal Storage Warehouses. 

GSA then sold a parcel of land to Middlesex County, and the county developed the area into 

Edison County Park and Middlesex County Community College. The redeveloped land on the
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former arsenal site is now mostly light industrial, warehouse, and office space in Raritan Center 

(2,000 acres); development is continuing in this area.

The former Raritan Arsenal site was used extensively by the U.S. Army from 1917 to 

1963. Operations at the site included the storage and decommissioning of ordnance, arms, and 

machinery.

During this period, some waste materials, including ordnance and chemical agents 

(mustard gas, red fuming nitric acid, and miscellaneous chemicals), reportedly were buried on 

site. It also has been reported that explosive materials routinely were destroyed by surface 

burning or burning in chamber pits. Accidental explosions in magazine buildings and outdoor 

storage areas reportedly scattered explosive materials over large areas; these explosions buried 

ordnance fragments in the ground.

Operations at the Raritan Arsenal were phased out between 1961 and 1963. 

Decontamination of the site was performed under the direction of Raritan Arsenal personnel in 

1963 and, later, under the Letterkenny Army Depot (LEAD) and representatives from the Army 

Material Command Safety Office. LEAD designated 17 areas as potentially contaminated in the 

study of 1963. Subsequently, the Army recommended that each site be designated either as 

"Unrestricted Use," "Surface Use Only," or "Non-Use," as deemed appropriate. Areas 

designated "Surface Use Only" and "Non-Use" included pits possibly holding potassium cyanide 

and mustard gas containers and areas with potentially live ordnance.
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V. DAMES & MOORE SITE ACTIVITIES

I
I
I
I
I
I
I
I
I
I
I
I

Dames & Moore has prepared a Work Plan to provide the necessary services to begin 

a Remedial Investigation. Dames & Moore field activities are described in this Work Plan 

entitled "Remedial Investigation/Feasibility Study (RI/FS), Former Raritan Arsenal, Edison, 

New Jersey, October 1991." The work areas described in the Work Plan have been segregated 

as Area 1 through Area 17A. Field activities in these areas may will include:

• soil gas surveys

• Unexploded ordnance (UXO) surveys;

• Surficial soil sampling;

• Soil borings and sampling;

• Monitoring well installation;

• Ground water sampling; and

• Surface water and sediment sampling.

In addition to the activities performed by Dames & Moore, a UXO reconnaissance will 

be performed by UXB International, Inc. (UXB). A separate Health and Safety Plan developed 

by UXB governing these surveys is provided as Attachment A to this document.
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UXB continuously will clear all areas of invasive work throughout the field activities for 

UXO, mustard gas (adjacent to area 5), and other hazards to continually evaluate Personal 

Protective Equipment (PPE) requirements.

The tables in Appendix B were obtained from the work plan and describe the activities 

to be performed in Areas 1 through 12, 14, 16 and 17A. Dames & Moore will not be 

performing field activities in Areas 13, 15, and 18. Area 18, the GSA/EPA area will be 

investigated in a subsequent phase of the project. Additionally , no soil samples will be obtained 

in Area 5; this area is suspected of containing mustard gas, red fuming nitric acid, and other 

miscellaneous chemicals. Area 5 will also be investigated in a subsequent phase of the project.

VI. HAZARD EVALUATION

A. General

During the site investigation, it is likely the field crew will be encountering contaminated 

soils and/or waters. This presumption is based on information obtained from previous site 

studies and background information provided to Dames & Moore. Work at all areas, excluding 

Area 5, will begin in Level D+ protection and subsequently will be governed as described in 

Table 3, Section XI.
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The overall work hazard is described as moderate. Specific areas, including areas 4 and 

5 are considered a serious hazard due to the lack of information concerning hazardous materials 

suspected to be present in these sites. Specific isolated, fenced-off locations within some areas 

of the site, such as the sulfuric acid plant in Area 6 and the fenced portion of Area 5, will not 

be entered by Dames & Moore.

Area 5 is considered a serious hazard because of the potential presence of potassium 

cyanide, red fuming nitric acid and mustard gas. Work in this area will be conducted in Level 

C+ and continue at this level until conditions shown in Table 3, Section XI, mandate a change 

in the required level of protection.

B. Potential Site Hazard

Physical - Heat stress and fatigue are potential hazards when (1) the work is

performed during hot ambient conditions or (2) Level B or C 

protection is worn during moderate or hot ambient conditions.

All areas will be cleared for drilling by the use of an 

electromagnetometer prior to drilling. There are no known 

underground utilities in the areas where new monitoring wells will 

be installed; however, this will be verified prior to invasive 

activities in the developed portions of the site.
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Biological - Site hazard for biological agents; flora and fauna, at this site is

expected to be low.

Chemical - Classes of potential and known chemical hazards at this site

include:

• Corrosive,

• Ignitable,

• Volatile,

• Toxic , and

• Explosive.

A breakdown by groups of the specific chemicals previously identified or potentially on 

the site is listed below. The tables in Attachment B list the chemicals anticipated in each area. 

These tables, in conjunction with Table 3, Section n, will provide guidance for field levels of 

protection and activities.

Volatiles - Benzene

Chlorobenzene

Chloroform

Trans 1,2-Dichloroethylene 

1,1-Dichloroethane

Dichlorodiethyl Sulfide (Mustard Gas)
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Metals

Inorganics

Explosives

Ethylbenzene 

Methylene Chloride 

Tetrachloroethylene 

Toluene

Trichloroethylene

Xylenes

Arsenic

Barium

Chromium

Cadmium

Lead

Mercury

Silver

Red fuming Nitric Acid

2,4,6-Trinitrotoluene (TNT)

Tetryl

HMX

RDX

1,3,5-TNB
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Other - Potassium Cyanide (KCN)

Poly Nuclear Aromatics (PNAs) 

Polychlorinated Biphenyls (PCBs)

Vn. EMERGENCY CONTACTS AND PROCEDURES

A. Emergency Contacts

To be established and posted on site:

Contact Person Number

Police City (201) 287-0700

Fire City (201)287-0100

Ambulance Clara Barton
First Aid Squad

Through Police 
Emergency

Hospital: JFK Medical Center
James Street
Edison, NJ 08818

(201) 321-7000 
For Information 
and Directions

Dames & Moore

D&M Project Manager 
Chicago Office Safety 
Coordinator

William Klaassens
Denny Totzke

(708)202-0707 
(708) 202-0707

Regional H&S Manager 
(H&S Plan Oversight)

Tom Covilli, CIH (913) 677-1490
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B. Location of Site Resources

Water Supply: To be established on site; city service

C. Emergency Route to Hospital

Garden State Parkway, Exit 131. Go south on Route 27 \xh miles to James. Turn right 

on James Vi mile to JFK Medical Center on left. These directions will be established prior to 

site activities, posted on site, and discussed in the site safety briefing. Site individuals will 

familiarize themselves with the area (see Figure 1). A local Rantan-area drawing will be posted 

on site with work areas delineated.
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FIGURE 1 DAMES & MOORE
SITE LOCATION MAP FORMER RARITAN ARSENAL

EDISON, NEW JERSEY
SOURCE: Taken from Hagstrom Map: . FOR

Middlesex County, New Jersey: 1990 U.S. ARMY CORPS OF ENGINEERS



D. Special Articles to be Taken Into Field

1. First Aid Kit

2. Organics Surveillance Device (PID)

3. Explosimeter/Methane Meter

4. Magnetometer (UX8B International)

5. Personal Air Sampling Pumps with Cyanide, Benzene, chloroform and Methylene 

Chloride indicators (tubes or filters)

6. M-18 (US Army issue) Test Kits for Mustard Gas (UXB International)

7. ANSI-approved eye wash kit.

E. Emergency Procedures

In the event that an emergency develops on site, the procedures delineated herein are to 

be followed immediately. Emergency conditions are considered to exist if:

• Any member of the field crew is involved in an accident or experiences any 

adverse effects or symptoms of exposure while on site. •

• A condition is discovered that suggests the existence of a situation more 

hazardous than anticipated.
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In the event that any field crew member experiences any adverse effects or 

symptoms of exposure while on site, the field crew shall immediately halt work 

and evacuate the area. The incident shall immediately be reported to the SSO and 

the Regional Health and Safety Manager. If the symptoms persist after leaving 

the site, the SSO shall contact the IFK Medical Cento for advice and assistance.

If the symptoms are severe, the SSO shall immediately contact the emergency 

number listed above and prepare the individual for evacuation to the hospital. 

Under no circumstances is the individual to be left unattended at the site.

After the affected individual has been properly treated, the SSO shall contact the 

Dames & Moore Project Manager and make a report of the incident. The SSO 

shall then investigate the incident to determine the probable cause. The 

investigation shall include discussions with the affected individual and other 

individuals at the site, and a reconnaissance of the area. Level B protection shall 

be required for the reconnaissance; under no circumstances will this 

reconnaissance be conducted by a single individual.

The results of the investigation shall be reported to the Project Manager. After 

discussions with a certified industrial hygienist and other appropriate individuals, 

an amended Health and Safety Plan will be prepared and discussed with the 

USAGE. After agreement has been reached with the USACE, the amended 

Health and Safety Plan will be implemented.
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2. In the event of an accident, the injured party shall be made as comfortable as 

possible and protected from the weather. In the event of a minor accident (i.e., 

small cuts or abrasions), appropriate medical attention shall be provided from the 

on-site medical kit. Major accidents involving loss of consciousness, severe 

bleeding, or broken bones require immediate notification to the local emergency 

system. Under no circumstance is the affected individual to be left unattended. 

In all cases of major accidents the SSO or other site personnel shall provide 

emergency medical assistance to stop the flow of blood from a wound, and 

decrease the probability of shock; the SSO shall be certified in the use of first 

aid.

All major accidents will require evacuation to the local emergency medical facility 

in Raritan, New Jersey.

After the affected individual is properly treated, the SSO shall complete the 

Accident Report Form for submittal to the Project Manager, with a copy to the 

Dames & Moore Regional Health and Safety Program office. The Project 

Manager shall ensure that follow-up action is taken to correct the situation that 

caused the accident.

3. In the event of a fire, the fire department will be contacted by using the 

emergency number listed above.
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vm. SITE SAFETY WORK PLAN

A. field Briefings and Worker Awareness

Prior to the start of the site work, the SSO will conduct an On-Site Safety Briefing. This 

meeting will be repeated as necessary to accommodate new arrivals, changes in the work 

plan, or amendments to the Health and Safety Plan. At each meeting, an On-Site Safety 

Briefing Form (Section X) will be completed. All on-site individuals will be provided 

with and will be expected to read this Site-Specific Health and Safety Plan prior to 

starting on site activities. In addition, individuals working on this project must complete 

the Plan Acceptance Form (Section X).

Visitors to the site will be provided with the Health and Safety Plan, will be briefed 

individually* and also will be expected to complete the Plan Acceptance Form. All 

visitors will be expected to comply with the provisions of die Health and Safety Plan for 

the well-being of all.

Following initial site reconnaissance and exposure surveillance, exclusion zones will be 

established both physically and on posted site maps.
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B. Air Monitoring

Air monitoring will be conducted for the hazards presented in Table 1. Equipment 

necessary for exposure monitoring at this site includes organic surveillance devices (PID) 

and toxic air samplers for cyanide and benzene. The types of monitoring instruments 

specified by the hazard and the action levels to upgrade personnel protection are shown 

in Table 3. All monitoring equipment will be maintained following procedures outlined 

in the Dames & Moore Standard Operating Manual for Monitoring Equipment.

The PID is selected because it can detect most of the volatile organic compounds and 

some inorganic compounds. Additionally, a PID does not detect methane gas, so it will 

not be affected by the existence of methane gas in organic soils such as topsoils or peat. 

Calibration and maintenance of the monitoring equipment will be in accordance with the 

manufacturer’s recommendations; the PID will be calibrated daily.

Dames & Moore will obtain a background level for organic vapors before beginning any 

drilling or sampling activities; this background level shall be obtained at the boring or 

sampling location. During drilling and sampling activities, additional readings will be 

obtained from auger cuttings, the borehole, and the breathing zone. Records of all 

measurements will be noted in the field log book*
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Personnel protection requirements (i.e., the need for respiratory protection) will be based 

on sustained readings (as determined by the SSO) of the surveillance devices and visual 

observations. Refer to Table 3 for action levels and Table 4 for the equipment gear 

needed for various levels of protection.

The ambient air and the boreholes also will be monitored periodically with an MSA 

Model 2A or 53 explosimeter. This instrument is used primarily to determine if the 

atmosphere contains vapors or gases in sufficient quantities to be explosive. If the 

instrument registers more than 25 percent of the lower explosive limit, the area will be 

evacuated.

All site personnel will remember that the absence of organic vapors does not indicate the 

absence of contamination; the majority of the contaminants, previously detected at the 

site are not volatilized easily. Appropriate precautions are required to prevent inhalation 

of, ingestion of, or skin contact with contaminated dust particles. If dusty conditions 

are encountered, respirators with high-efficiency diist filters will be used while drilling 

for the installation of monitoring wells, or obtaining soil samples. Because of conditions 

at the site (including a high ground water table in much of the site, and the types of soil 

noted during the site reconnaissance) dusty conditions caused by the investigation are 

considered unlikely.

20



c. Levels of Protection

The level of protection needed to perform work on site will begin in Level D+, but may 

be upgraded if conditions warrant, as described in Table 3. The appropriate dress for 

Level D+ and Level C protection is described in Table 4.

D. Respiratory Protection

If air-purifying respirators are authorized, combination organic vapor/dust/acid mist 

cartridges are appropriate for use with the anticipated substances and concentrations. 

Refer to Table 3 for conditions that warrant the donning of respirators.

All personnel working in the field have been trained properly, fit tested, and declared fit 

for respirator use.

E. Work Limitations

In general, field work will be conducted during daylight hours only. At least two

personnel will be in the field at all times. The SPM or SSO must grant special 

permission for any field activities conducted beyond daylight hours.
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F. Training

All site personnel currently are enrolled in the Dames & Moore continuous training 

program in accordance with 29 CFR 1910.120. Individuals working on this site have 

completed an approved 40-hour Hazardous Waste Site Operations Course. In addition, 

each worker must complete annual, 8-hour refresher courses and an 8-hour Supervisor’s 

Course. Dames & Moore field staff are current in first aid and CPR requirements. 

Dames & Moore employee records are on file in the employees’ home office. The SSO 

will conduct site specific training and safety meetings (weekly) and maintain a log of the 

meetings.

G. Medical Surveillance Program

Each site worker must be designated as physically fit-for-duty, as evidenced by the 

successful completion of the authorized Dames & Moore physical examination.

All Dames & Moore field employees participate in a medical surveillance program which 

includes entry-, annual-, and exit medical examinations. Records of these exams, as well 

as exposure histories, are maintained at the Dames & Moore Health Group in 

Denver, Colorado. This program is under the overall direction of Dr. Gary Krieger, 

M.D., a board-certified occupational health physician.
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H. Heat Stress

Heat stress can be a problem if site activities are required to be performed in Level C- 

or Level B protection. Dames & Moore follows the guidelines set forth in the three- 

agency document, "Occupational Safety and Health Guidance Manual for Hazardous 

Waste Site Activities," DHHS (NIOSH) Publication No. 85-115. All Dames & Moore 

personnel working on the site have a copy of this document; additionally, a copy of this 

document will be present at the site.

IX. DECONTAMINATION PROCEDURES

A. Establishment of Decontamination Zones and Stations

Personnel will follow the standard decontamination procedures outlined below.

1. Locate a decontamination area.

2. Establish a personnel decontamination station consisting Of a basin with soapy 

water, a rinse basin with plain water, and a can with a plastic bag.

3. Proceed through the appropriate contamination reduction sequence, as described 

below, upon leaving the area of contamination.
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4. Wash and rinse boots.

5. Remove outer gloves and discard in plastic bag.

6. Remove disposable suit and discard in plastic bag.

7. Leave all protective gear on site during lunch break following decontamination 

procedures.

Maximum Measures for Level C Decontamination

Station 1: Segregated Equipment 1. Deposit equipment used on site

Drop (tools, sampling devices and

containers, monitoring instruments, 

radios, clipboards, etc.) on plastic 

drop cloths or in different containers 

with plastic liners. Segregation at 

the drop reduces the probability of 

cross-contamination. During hot 

weather operations, a cool-down 

station may be set up within this 

area.

24



Station 2: Boot Cover and 

Glove Wash

2. Scrub outer boot covers and gloves 

with decon solution of detergent and 

water.

Station 3: Boot Cover and

Glove Rinse

3. Rinse off decon solution from Station

2 using copious amounts of water.

Station 4: Tape Removal 4. Remove tape around boots and 

gloves and deposit in container with 

plastic liner.

Station 5: Boot Cover Removal 5. Remove boot covers and deposit in 

container with plastic liner.

Station 6: Outer Glove Removal 6. Remove outer gloves and deposit in 

container with plastic liner.

Station 7: Suit, Glove, and

Boot Wash

7. Wash splash suit, gloves, and safety 

boots. Scrub with long-handle scrub 

brush and decon solution.
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Boot Rinse

Station 9: Canister or Mask Change

Station 8: Suit, Glove, and

Station 10: Safety Boot Removal

Station 11: Splash Suit Removal

Station 12: timer Glove Wash

Station 13: timer Glove Rinse

8. Rinse off decon solution using water. 

Repeat as many times as necessary.

9. Perform last step in the 

decontamination procedure (if 

worker is leaving exclusion zone to 

change canister or mask). Worker’s 

canister is exchanged, new outer 

gloves and boot covers donned, and 

joints taped; worker returns to duty.

10. Remove safety boots and deposit in 

container with plastic liner.

11. Remove splash suit with assistance 

of helper. Deposit in container with 

plastic liner.

12. Wash inner gloves with decon 

solution.

13. Rinse inner gloves with water.

26



Station 14:

Station IS:

Station 16:

Station 17:

Face Piece Removal 14.

Inner Glove Removal 15.

Inner Clothing Removal 16.

Field Wash 17.

Remove face piece. Deposit in 

container with plastic liner. Avoid 

touching face with fmgers.

Remove inner gloves and deposit in 

lined container.

Remove clothing soaking with 

perspiration and place in lined 

container. Do not wear inner 

clothing off site since there is a 

possibility that small amounts of 

contaminants might have been 

transferred when removing the 

disposable coveralls.

Shower if highly toxic, skin- 

corrosive, or skin-absorbable 

materials are known or suspected to 

be present. Wash hands and face if 

shower is not available.
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18. Put on clean clothes.

I
I
I
I
I
I
I
I

I
| Station 18: Redress
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Minimal Decontamination

Less extensive procedures for decontamination can be established SPM/SSO after 

discussion with the CIH when the type and degree of contamination becomes known or the 

potential for transfer is judged to be minimal. These procedures generally involve one or two 

washdowns only. The layout for a minimal decontamination operation is shown in the attached 

diagram.

Emergency Decontamination

In the event a worker is involved in an accident and injured, emergency decontamination 

procedures will be executed and medical attention obtained immediately.

Portable wash stations and eye wash will be available in the event a worker becomes 

contaminated with an extremely toxic or corrosive material.

Closure nf the Personnel Decontamination Station

All disposable clothing and plastic sheeting used during the operation will be double- 

bagged and contained on site prior to removal to an approved off-site disposal facility. Decon 

and rinse solution will be contained on site prior to disposal as stated in Section 13.0 of the 

Work Plan. Reusable rubber clothing will be dried and prepared for future use. If
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contamination of non-disposable clothing has occurred, the item will be discarded. Cloth items 

will be bagged and removed from the site for final cleaning. All wash tubs, pail containers, 

etc., will be thoroughly washed, rinsed, and dried prior to removal from the site.

B. Personal Hygiene

For Personnel Breaks (Rest Breaks!

It is anticipated that personnel breaks will be conducted adjacent to but out of the work 

area. Personnel at the site shall remove outer boots and place them in a plastic bag 

(these boots may be rewom if not tom). Remove all gloves and place them in a plastic 

bag. During the break, team members should avoid touching potentially contaminated 

objects such as their coveralls. Smoking and eating are specifically prohibited during 

these rest breaks.

For Leaving the Site Area (During Lunch Break or When Closing the Personnel 

Decon Station at the End of the Davl

Wash boots in Alconox® and water, rinse, and dry with paper towels. Alternately, wear 

disposal over-boots when on site, remove, and place in a plastic bag for reuse or 

disposal. If disposable boots or gloves are to be reused, they must be decontaminated 

first by washing with Alconox® and water. Remove coveralls (Tyvek® suits) and gloves;
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place in a plastic bag for disposal. As soon as possible, thoroughly wash hands, face, 

and other exposed portions of the body with soap and water. Because of the nature of 

the known contaminants at the site, the primary means of absorption are through 

ingestion (i.e., deposited on food by hand contact), skin contact, or respiration; the 

importance of thoroughly washing exposed skin areas cannot be over-emphasized. 

Shower and shampoo as soon as possible at the end of the day. All clothing worn at the 

site, including jackets and hats, should be laundered before wearing for any activities 

outside the project. If respiratory protection is required, respirators should be cleaned 

and sanitized at least once a day.

C. Equipment

All sampling equipment will be decontaminated prior to use, between samples, and at the 

aid of the sampling activities to avoid cross-contamination, and to decrease personnel 

contact with contaminated material and the probability of removing contamination from 

the site. The details of decontamination can be found in the Work Plan and Chemical 

Data Acquisition Plan.

It is the responsibility of the SSO to ensure that all equipment leaving the site has been 

decontaminated properly. Documentation of decontamination must be made in the field 

log book that will become part of the permanent project file. The equipment number or
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description must be written in the field log book when the equipment leaves the site, 

along with a notation that specified decontamination procedures have been followed.

Vehicle decontamination will be limited to steam-cleaning of all soil contact Surfaces 

(tires, pads, augers, etc.). Decontamination of the drill rig will be done prior to moving 

the rig to another boring location.

The decontamination wastes generated by cleaning the vehicles will be disposed of as 

stated in Section 13.0 of the Work Plan.

Decontamination of Air Monitoring Equipment

Careful handling of air monitoring equipment should prevent its contamination. If site 

conditions/activities are such that air monitoring instrumentation may become 

contaminated, the equipment will be placed in a clear plastic bag which is taped around 

the instrument. Openings will be made in the bag for sample intake. If, however, 

equipment becomes contaminated with substances that cannot be removed by normal 

decontamination procedures, an analytical chemist will be contacted to assist in 

developing a decontamination procedure.
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Disposal of Decontamination and Other Wastes

All disposable clothing and other wastes generated during decontamination other than 

decontamination fluids (refer to Section 13.0 of the Work Plan) will be put into 55-gallon 

drums; the drums will be fully-opening with a top cover bung (type 17E/H). The drums 

will be filled partially or completely, depending upon the difficulty of transporting them 

from the work site. All containers will be numbered and clearly labeled with the 

boring/well number and date of filling. The mixing of solid and liquid wastes will be 

avoided. The containers will be stored at the site for disposal when the analyses of the 

samples have been obtained.

X. FORMS

A standard packet of health and safety 

forms include:

FORM________ __

1. Site Safety Briefing

2. Plan Acceptance

3. Plan Feedback

4. Accident Report

5. Exposure History

forms will be supplied to the SPM/SSO. These

TO BE COMPLETED BY 

The SPM/SSO

All D&M employees working on this site

SPM/SSO and any other on-site 
employee who wishes to do so

SPM/SSO

All site personnel
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6. Daily Instrument
Calibration

SPM/SSO or user

7. Air Monitoring Log Assigned field personnel

8. Amendments to the 
Site-Specific Health and 
Safety Plan

SPM/SSO and approved by the Corporate 
Certified Industrial Hygientist

XL TABLES

Table 1 Exposure Limits and Recognition Qualities 

Table 2 Acute and Chronic Effects and First Aid Treatment

Table 3 Hazard Monitoring Methods, Action Levels, and Protective Measures

Table 4 Protective Equipment for On-Site Activities 

[d:\.. .\job\19577006\anny0423.hs]
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TABLE 1

EXPOSURE LIMITS AND RECOGNITION QUALITIES

COMPOUND
EXPOSURE

STANDARD*

IDLH LEVEL*
RECOGNITION QUALITIES ODOR WARNING

LEL'(%) UEL4(«)

IONIZATION
POTENTIAL

(eV)COLOR ODOR STATE
CONCENTRATION

(PPm)

Volatiles:

Benzene 10 ppm Ca* Colorless Aromatic Liquid 1.5-5 1.37 19.25 9.25

Ethylbenzene 100 ppm 2000 ppm Colorless Aromatic Liquid 4.7-50 1.00 6.70 8.76

Toluene 200 ppm 2000 ppm Colorless Aromatic Liquid .17-40 1.37 18.82 8.82

Xylene 100 ppm 1000 ppm Colorless Aromatic Liquid 1-1.5 1.16 8.56 8.50

Methylene Chloride 100 ppm Ca Colorless Sweet Liquid 100 ppm 12.0 19.0 11.35

1,2-Dichloroethylerie 200 ppm 4000 ppm Colorless Acrid Liquid 1 5.6 12.8 9.65

1,1 -Dichloroethane 100 ppm 4000 ppm Colorless Chloroform Oily 120 5.6 - 11.06

Chloroform 2 ppm Ca Colorless Pleasant Liquid 50 - - 11.42

Chlorobenzene 7S ppm 2400 ppm Colorless Almond Liquid 60 1.3 9.6 9.07

Tetrachloroethylene 25 ppm Ca(500 ppm) Colorless Chloroform Liquid 5 - - 9.32

Trichloroethylene 25 ppm Ca(lOOOppm) Colorless Chloroform Liquid 21 8 10.5 9.45

Dichlorodiethyl Sulfide 
(Mustard Gas)

Lowest Possible 
Exposure

Ca Pale Yellow Pungent Oily .19 - - -

Metals:

Arsenic 10 mg/m* Ca Variable Variable Solid - - - -

Barium .5 mg/m5 250 mg/m5 Variable Variable Solid - - - -

Cadmium .5 mg/m5 Ca Variable Variable Solid - - - -

Chromium 1 mg/m5 500 mg/m5 Variable Variable Solid - - - -

Lead .1 mg/m5 Minimum Variable Variable Solid - - - -

Mercury .5 mg/m5 (skin) 28 mg/m5 Silver-White Odorless Liquid - - - -

Silver .1 mg/m5 . White - Solid . - - -

Inorganics:

Nitric Acid (Red Fuming) 2 ppm 100 ppm Red/Yellow Acrid Liquid 1 - - 11.95



EXPOSURE LIMITS AND RECOGNITION QUALITIES

TABLE 1 (Continued)

IDLH LEVEL*
RECOGNmON QUALITIES ODOR WARNING IONIZATION

COMPOUND
EXPOSURE

STANDARD* COLOR
| ODOR | STATE CONCENTRATION

(PPm) LEL'(«) UEL4(%)
POTENTIAL

(eV)

Polychlorinated Biphenyls (PCBs);

Aroclor 1242 1 mg/m1 Ca Yellow to 
Brown

Mild
Hydrocarbon

Viscous liquid - - - -

Aroclor 1254 .5 mg/of Ca Yellow MUd
Hydrocarbon

Viscous liquid - - - -

PolyNuclear Aromatics (PNAs)

Benzo (a) anthracene
Benzo (b) fluoranthene 
Fluoranthene
Benzo (a) pyrene
Indeno (1,2,3-cd) pyrene
Pyrene
Phenanthrene
Chrysene

.2 mg/m? Ca Variable Variable Solids Naphtha - 1 -

Explosives

2,4,6-Trinitrotoluene (TNT) .5 mg/m* - Pale Yellow Odorless Solid - - - 10.6

Tetiyl 1.5 mg/m1 . Yellow Odorless Solid - - - -

HMX _ - - - - - - -

RDX . " _ - . ■- - - - - -

1,3,5-TNB _ - - - ' - - - - -

Toxic Gas:

Potassium Cyanide 5 mg/m1 50 mg/m1 White Almond Solid - - - -

* OSHA permissible exposure limit or American Conference of Governmental Industrial Hygienists (ACGIH) 
Threshold Limit Value - Time Weighted Average (TWA)

b Immediately dangerous to life or health
* Lower explosive limit
4 Upper explosive limit
* To be treated as a carcinogen
NOTE: The odor warning concentrations given are generally odor thresholds with irritation thresholds given in parentheses

l4:V...\)oMnsnaMteagfoa9.ui



TABLE 2

ACUTE AND CHRONIC EFFECTS 
SYMPTOMS OF OVEREXPOSURE AND FIRST AID TREAr

COMPOUND SYMPTOMS OF OVEREXPOSURE FIRST AID TREATMENT

Benzene Irritation to eyes; nose; respiratory systems; 
giddiness; headache; nausea; staggered gait; 
fatigue; anorexia; lassitude; dermatitis; bone 
marrow depressant/depression; abdominal pain; 
(carcinogenic)

Eye: Irrigate immediately
Skin: Soap wash promptly
Inhalation: Artificial respiration
Ingestion: Medical attention immediately;

DO NOT INDUCE VOMITING

Ethylbenzene Irritation to eyes, mucous membranes; headache; 
dermatitis; narcosis; coma

Eye: Irrigate immediately
Skin: Soap wash promptly
Inhalation: Artificial respiration
Ingestion: Medical attention immediately

Toluene Fatigue; weakness; confusion; euphoria; dizziness; 
headache; dilated pupils; lacrimation; nervousness; 
muscle fatigue; insomnia; paresis; dermatitis; 
photophobia

Eye: Irrigate immediately
Skin: Soap wash promptly
Inhalation: Move to fresh air
Ingestion: Medical attention immediately;

DO NOT INDUCE VOMITING

Xylene Dizziness; excitement; drowsiness; incoordination; 
staggering gait; irritation of eyes, nose, throat; 
corneal vacuolization; anorexia; nausea; vomiting; 
abdominal pain; dermatitis

Eye: Irrigate immediately
Skin: Soap wash promptly
Inhalation: Move to fresh air
Ingestion: Medical attention immediately;

DO NOT INDUCE VOMITING



Page 2 of 4
TABLE 2 - Continued

COMPOUND SYMPTOMS OF OVEREXPOSURE FIRST AID TREATMENT

Methylene Chloride Fatigue; weakness; drowsiness; lightheadedness; 
tingling; numb limbs; nausea; irritated eyes and 
skin; vertigo; worsen angina; skin; CUS; eyes;
CNS

Eye: Irrigate immediately
Skin: Soap wash promptly
Inhalation: Artificial respiration
Ingestion: Medical attention immediately

Chloroform Dizziness; dullness; nausea; disorientation; 
headache; fatigue; irritation to eyes and skin; 
faulting

Eye: Irrigate immediately
Skin: Soap wash promptly
Inhalation: Artificial respiration
Ingestion: Medical attention immediately

Chlorobenzene Irritated skin, eyes and nose; drowsiness; 
incoherence

Eye: Irrigate immediately
Skin: Soap wash promptly
Inhalation: Artificial respiration
Ingestion: Medical attention immediately

1,1-dichloroethane Central nervous system depression; skin irritation; 
liver and kidney damage

Eye: Irrigate immediately
Skin: Soap wash promptly
Inhalation: Artificial respiration
Ingestion: Medical attention immediately

1,2-dichloroethylene Irritated eyes and respiratory system; depression; 
central nervous system

Eye: Irrigate immediately
Skin: Soap wash promptly
Inhalation: Artificial respiration
Ingestion: Medical attention immediately

Tetrachloroethylene Irritation to eyes, nose, and throat; nausea; flush 
face and neck; vertigo; dizziness; incoherence; 
headaches

Eye: Irrigate immediately
Skin: Soap wash promptly
Inhalation: Artificial respiration
Ingestion: Medical attention immediately



Page 3 of 4
TABLE 2 - Continued

COMPOUND SYMPTOMS OF OVEREXPOSURE FIRST AID TREATMENT

Trichloroethylene Headaches; vertigo; visual distortion; tremors; 
nausea; vomiting; irritation to eyes; dermatitis

Eye: Irrigate immediately
Skin: Soap wash promptly
Inhalation: Artificial respiration
Ingestion: Medical attention immediately

Dichlorodiethyl Sulfide 
(Mustard Gas)

Eye, skin, and lung irritation; pulmonary leasions; 
cardiovascular damage; gastric discomfort

Eye: Irrigate immediately
Skin: Soap wash promptly
Inhalation: Artificial respiration
Ingestion: Medical attention immediately

2,4,6-Trinitrotoluene
(TNT)

Liver damage; jaundice; sneezing; coughing; sore 
throat; muscle pain; sensitive skin; anemia; 
cardiovascular irregularities

Eye: Irrigate immediately
Skin: Soap wash promptly
Inhalation: Artificial respiration
Ingestion: Medical attention immediately

Tetryl Sensitive skin; itching, sneezing, nasal irritation; 
anemia, fainting; coughing; nausea; vomiting; 
headache

Eye: Irrigate immediately
Skin: Soap wash promptly
Inhalation: Artificial respiration
Ingestion: Medical attention immediately

Potassium Cyanide Asphyxiation; weakness; headache; confusion; 
nausea; vomiting; irregular breathing rate; irritated 
eyes and skin; gasping for breath; death

Eye: Irrigate immediately
Skin: Soap wash promptly
Inhalation: Artificial respiration
Ingestion: Medical attention immediately



Page 4 of 4
TABLE 2 - Continued

COMPOUND SYMPTOMS OF OVEREXPOSURE FIRST AID TREATMENT

Nitric Acid Irritated eyes, mucus membranes and skin; 
bronchitis and dental erosion

Eye: Irrigate immediately
Skin: Soap wash promptly
Inhalation: Artificial respiration
Ingestion: Medical attention immediately

PNAs Dizziness; nausea; irritated nose and respiratory 
tract; burning membranes; vomiting; bronchial 
spasms; burning skin; dermatitis; weak pulse

Eye: Irrigate immediately
Skin: Soap wash promptly
Inhalation: Artificial respiration
Ingestion: Medical attention

Metals Tight chest; coughing; chills; muscle aches; 
diarrhea; muscle spasms; slow pulse; irritated and 
burning eyes and skin

Eye: Irrigate immediately
Skin: Soap wash promptly
Inhalation: Artificial respiration
Ingestion: Medical attention

PCBs Dermatitis; chlorine; blurred vision; nausea; 
vomiting; diarrhea; headache

Eye: Irrigate immediately
Skin: Soap wash promptly
Inhalation: Artificial respiration
Ingestion: Medical attention

[d:\.. .\job\19577004\aimy0423.t2]



TABLE3

HAZARD MONITORING METHODS, ACTION LEVELS, 
AND PROTECTIVE MEASURES

HAZARD MONITORING
METHOD

ACTION LEVEL PROTECTIVE
MEASURES

MONITORING
SCHEDULE

Toxic Vapors PID (10.6 EV Lamp)

Detector Tubes:
Benzene
Chloroform
Methylene Chloride

(1) Measurable Above 
Background Based on
Judgement of SSO up to 50ppm 
and

< 1 ppm
< 1 ppm
< 25 ppm

Level D+ (see Table 4) • Continue drilling with 
Continuous monitoring/ 
every sample retrieved

PID (10.6 EV Lamp)

Detector Tubes:
Benzene
Chloroform
Methylene Chloride

Measurable Above Background 
Based on Judgement of SSO
50 ppm to 100 ppm and

< 10 ppm
< 10 ppm
< 25 ppm

Don full-face respirator 
with organic vapor 
cartridge and high- 
effitiency dust and mist 
filters
Level C (see Table 4)

• Continue drilling with 
Continuous monitoring/ 
every sample retrieved

PID (10.6 EV Lamp)

Detector Tubes:
Benzene
Chloroform
Methylene Chloride

Measurable Above Background 
Based on Judgement of SSO
> 100 ppm or

> 10 ppm
> 10 ppm
> 25 ppm

STOP WORK
EVACUATE AREA 
NOTIFY PROJECT 
MANAGER

• Level C protection will be 
required to continue work 
under these conditions

Toxic Dust
PCBs; PNAs; 
Metals

Visual Observation Dusty Conditions **Don full-face respirator 
with organic vapor
Cartridge and high- 
efficiency dust and mist 
filters

Explosive
Atmosphere
(gaseous)

Explosimeter 0-10% LEL Continue drilling • Continue monitoring bore 
hole every 10 minutes/evety 
sample retrieved

10% to 25% Continue drilling • Continuous monitoring/ 

every sample retrieved

> 25% LEL EVACUATE AREA 
EXPLOSION HAZARD 
NOTIFY PROJECT 
MANAGER

Cyanide 
(Area 5)

Cyanide detector tubes < 2 mg/m5 Continue working in
Level D

• Monitor every 15 minutes 
and every sample retrieved

Cyanide detector tubes > 2 mg/m5 Level B protection is 
required

• Notify Project Director 
and cease site work, vacate 

area

Mustard Gas M-18 test kits Measurable above background • Vacate area immediately, 

notify Project Director and 
Army Corps

NOTES:
(1) The above action levels are not solely based on the criteria for selecting levels of protection by the 1984 EPA Standard Operating Procedures, 

but also on the professional judgement and experience of the On-Site Safety Officer (OSSO).
** Super windy or dusly conditions exist. The area should be hosed down to try to minimize the potential for the inhalation of contaminated dust.
*** If encountered in a boring hole or monitoring well, purge boring or well with nitrogen until safe levels (< 10% LEL) are obtained. If 25 % LEL

persists, abandon boring and evacuate area temporarily. After at least 1/2 hour, re-approach borehole from an upwind direction while continuously 
monitoring well explosimeter. If levels are still unsafe, backfill hole and abandon.

[tt\...\jab\19J770MWmy0423.l3]



TABLE 4

PROTECTIVE EQUIPMENT FOR ON-SITE ACTIVITIES

ACTIVITY LEVEL PROTECTIVE EQUIPMENT

Drilling and Sampling D+ • Hard hat
• Goggles or splash shield
• Steel-toed rubber boots or steel-toed boots with 

chemical resistant booties
• Outer gloves (Nitrile) and inner (latex) gloves
• Joints between gloves, boots, hood and suit must be 

taped

Drilling and Sampling C Same as above plus:
• Tyvek suits properly fitted and taped
• Full-face respirator with organic vapor cartridge/high 

efficiency du& and acid mist filters

All work in Area 5 C+ • Same as C with Syranek suit in place of Tyvec

Drilling and Sampling B • Same as C or C*; however, SCBA required with 
escape pacs

The selection of protective equipment can be modified for various field activities based on the professional 
experience and judgement of the On Site Safety Officer (OSSO).

[d:\...\job\19S77004\amfyO423.t4]
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SAFETY PLAN SUPPLEMENT for 
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April 1991 '
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UXB INTERNATIONAL, INC. - 
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Former Raritan Arsenal, 

Unexploded Ordnance (UXO) 

Safety Plan Supplement

1. INTRODUCTION

i ^International, Inc. (UXB) has developed this Health 
and Safety Plan Supplement for Dames and Moore (DSM) for the 
purpose of conducting Unexploded Ordnance (UXO) 
reconnaissance during intrusive and non-intrusive 
investigations within the boundaries of Former Raritan 
Arsenal, Edison, New Jersey. The following pages of this 
supplement ^are.developed to address procedures, and safety 
protocols for investigations in potential UXO areas.

****************************^^^^^^^^^^^

.. ,... _ WARNING . . :

Former Raritan Arsenal, Area #5 is a disposal site for 
Military Chemical Surety Materials and Agent.

This UXO Safety Supplement does not authorize chemical 
ordnance investigations.

Operations by UXB within the boundaries of Area #5 are 
authorized by this Safety Supplement

“t a chemica-l agent item is encountered on the Arsenal at 
time, withdraw upwind from the location, secure the site 
notify the U.S. Army Corp of Engineer Representative.

any
and

WARNING



1.1 PERSONNEL

Dro,Hrt!rt and Certificates for the following personnel are 
provided in section four. OXB personnel for this proleeTar"
DisDosai^T*^-°f tl!e U‘S‘ Naval School of Explosive Ordnance
honorablv d^h" !d' “aryland- team personnel are all 
r ^ -scharged military members and have never be^n de-
5S Unfr thS "ilit“y Personal Reliability Irogram

Emercencv"?61 3r® a11 9raduates of Hazardous Waste and
Code of Lder??T °Pefa,:lons twining in accordance with
and In ^ a ®9Ulati°nS (CFR) Part 29, Section 1910.120 
and are enrolled in a medical surveillance program.

The following personnel meet and 
requirements listed in the statement exceed the minimum 

of work.

UX3 DXO Site Supervisor 

UXB DXO Specialist 

UXB UXO Specialist

Mr. David Dyess 

Mr. Dan Stephens 

Mr. Bruce Moe

1.2 PERSONNEL ASSIGNMENTS

The u*s* •krray Corps of Engineers (USACE) reguires two nvr 
Technicians for OXO field operations where intSSve ^

the two^man°concept ^e^ntru^eT^ SEES

1,35

■‘•ormance while on site The hytjcc ,• - ., ,comDlvi nrr „. ce * Tfte UXBSS is responsible for
OsM Health and Safety^larand^h-techni?ues addressed in the 

coordinates field ..we d thls supplement. THE CJX3SS
with the dsm project

2



The UX3SS receives guidance and instructions from D&M =M 
fiS1"2 ;c£lons to exclude OXO operational safety. The UX3SS 

will coordinate site activities .from.the DSM Command Post and
oxbs^JI! H A* ? ilnk with the DSM SafstV officer (SO) . The
tSkf The oxr?^ th® pr°ject during 0X0 operational 
tasks The OXBSS is responsible for determining the final 
hazard assessment on allrUXCL-encoimtered. ...

• un° ^ECHNICIANS - TWO UXO qualified personnel 
esponsible for safely conducting escort and intrusive 

operations as assigned by the UXBSS.

invest‘?tat^^WH'verSOn- t-^m.can safelV support one intrusive 
investigation and two nonvintrusive activities.-‘ 'Each
twfman^eam^"51"6 ilWeStl9«i°" «^ire aa additional

1.3 PERSONAL PROTECTION EQUIPMENT

x p®rs°nal Protection Equipment:(PPE). fof UXB personnel ^s
a‘e^i,°.dHring>,aX° Search and escort. Upgrade is required to 
mod—red or higher level of protection through field

SafetyrpiInreSUltS °r Site specific guidance of the Health

1.4 EQUIPMENT

The following major equipment items will 
during the investigation., phase: be. required

equipment
tfhite s Eagle II Metal Detector
Foerster Ferex Ordnance Locator
SOR/Survey Kit
Trucks P/U 1/2 ton
Motorola HT-90 Portable Radios
Cellular Telephone
Level D PPE

NUMBER
1
1
1

2
4
1

Multiple

3



2.0 TECHNICAL APPROACH

There are two basic methods of search for an area 
suspected of unexploded ordnance (UXO) contamination. These
mechnris ara-

a. GEOPHYSICAL SEARCH - Using magnetometers or metal 
detectors to examine the..surface.and.subsurface, area in a 
non-mtrusive manner. .

k* SEARCH - Usually-. conducted simultaneously with
e above methods. Entails visually■ observin.g_theiareas' . 

being searched to locate ordnance-on the surface- or surface” ' 
indications of the presence of subsurface ordnance (e.g. 
projectile entry holes or burial trenches).

. survey methods .“.described above ..will be_used. alone
or in combination to conduct -investigations depending on tHe 
specific operation to -be“conducted*(e;g.-well installation*,* - 
shallow soil samplingcand-escart) . r.rci-' -rx: crrcrr .

2.1 GEOPHYSICAL SEARCH ~ "----

USACE requires that two distinct methods of geophysical-
survey be conducted. -The■Foerster~Ferex.Ordnance-Locator---
will be used, in conjunction with the White.'s_ commercial... 
metal detector, for all ..subsurface, geophysical surveys. TKe 
following are descriptions of these two electronic detectors:

a. Foerster Ferex Electromagnetic Detector - The 
coerster Ferex. Ordnance-Locator is. the most .recent ..militarv 
approved locator and is in use by the U.S. Militarv EOD

designated the MK 26 Ordnance Locator, for" detects ng 
subsurface ordnance items. The locator is a hand-held uni-9 

!!* I flux-gate magnetometers, aligned and mounted a 
ed distance apart to detect changes in the earth's ambient 

magnetic field caused by ferrous metals. ambient

4



Both an audio and metered signal are provided to the 
operator. The metered signal indicates whether the 
disturbance is geodetic or metal-related. The detection 
capability of the Foerster Ferex is dependent on the size o; 
the item versus its depth.

fn1, The F°ers1:er Ferex is capable of ordnance location to the 
following depths:

ITEM DEPTH
Small Arms Round i ft
Hand Grenade 2 ft
Anti-Personnel Mine 3 ft
Anti-Tank Mine 4.5 ft

ITEM DEPTH
Medium Projectile 10 ft
Small Bomb 15 ft
Large- Bomb 19 ft

Although the Foerster Ferex Ordnance Locator will detect 
disturbances caused by changes in' soil conditions, its 
ability to detect metallic items is not affected by local 
soil conditions.

b- WHITE'S EAGLE II METAL DETECTOR - A man-carried, 
microprocessor controlled metal detector with a Liquid 
Crystal Display and a keypad user interface. This metal 
detector operates on the induction principle whereby a 
ransmitter coil induces eddy currents within buried metal 

and^these induced eddy currents are received by a receiver
_ The advantage of this detector is that it can detecr 

both j.errous and non-ferrous metals.

The instruments detailed above will be used, during 
investigation3, to locate subsurface metallic objects and 
QXO. .hey are. very effective in areas where there is soarse
° ^ILmetalliC contamination and, conversely, of limited 
se.ulness m areas that are contaminated with thick layers 

Ox miscellaneous metallic debris, such as landfills.

5
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a. A search team consisting..of ..two .UXO Technicians will 
conduct a surface visual sweep of the proposed route the 
drrllmg rig will take from the road to the drilling site and 

searcn a path fifteen feet wide. A circle of sixty feet in 
diameter centered on the -proposed drilling location .will also 

be searched.

b. if UXO is encountered, the team will attempt to find 
a clear route around, the hazardous item.. If this cannot be. 

done, because of rough terrain or an abundance of hazardous 

luems in the area, ..UXO that-can be moved' remotely will be 
placed outside- of therarea.-to be 'searched." .No UXO will be- 

moved without approval of the UXBSS.

c. If UXO encountered is not safe to be.moved,:the UXBSS 
will mark the UXO location, plot the location on a map and., 

contact the D&M PM to-receive‘guidance from the USACE 

representative for*the'-items-:- final "disposition r action.'•-■ v: ■. ' •

d. Using marking stakes and surveyors tape as necessarv, 
the UX3 Technicians will mark the outer perimeter of the 

proposed searched/cleared safe work area. ■ ■ •

e. Two UXB Technicians will then..conduct-a. geophysical, 
search of this area, using a..Foerster Ferex Ordnance Locator, 
to locate metallic items to a minimum depth of three feet.
All metallic contacts will be marked with paint, an alternate

c_ear and safe path.for the:drilling rig will be.selected for 

use.

r. If^an alternate path cannot be found, the marked 
locations will be hand excavated by UXB Technicians to a 

maximum depth of three feet for the purpose of contact 
characterization. Buried ordnance will be handled in 

accordance with (b) and (c) above.
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g* Dliring wel1 installation the UXB team will dig the
Jn ? USing a hand auger or post hole digger The

team will perform a down hole search of the point using the
IS! ^ erSX Ordnance Locator assembled in the bore hole

Tbls Procedure will insure that the well/bore site ^s
^b3u-ace^lOfT?X0 f°r thS f±rSt tw° feet *nd two

® f?*t- If na Significant metallic contacts are
bsain Hr???' *• lling Crew Wil1 be allowed to set uo and""
me?alli^ contIo^n'lnSren,enti-at '6w0 feet---1£' a- significant 
metallic contact is .dLs.covered_ the drilling site will be
reoefted ' ^ ieaSt 10; feet' and the above Procedure '
epeeted. Each two feet of mechanized drilling will recruit

subsurrace scanning to a ■■final depth of 12 feet.

2.2 EXCAVATION AND CLEARING EQUIPMENT

The only excavation equipment required for this proiec-
^^m?n^al^and t00is of: varlous--tyPas (shovels, spades, W- 
p st-hole digger andr.troweisj •'Brush'trlearing equipment1 mav-

.. required by manual, and--mechanized, means- as required by • " 
site conditions and objective.*

3.0 SEARCH PROCEDURES

!eaicb Pr°cedures.ma.r..be-.modi£iecL.by the OXOSS as 
r^b“®d individual site conditions... DXO..search, teams .will 
maintain high awareness for signs of possible chemical

nee. If chemical ordnance or . agents are suspected ta’<e 
no action and withdraw fronr the-area - Notify the US AC's" * •
wineb^ntatHVe f2r further ^idance. All search procedures 
will be conducted in ppe Level D..v... .

8



3.1 GEOPHYSICAL SEARCH PROCEDURES

i a\ ESTABLISH THE COMMAND POST - A command post (CP) l1
conducted 6S^liShed “heaa^ «eld operations are being

^ The Purpose or the CP is to allow a responsible
o-sent and Jn farllar With on'site operations, to'be 
* -“sent and to tare appropriate action in case of an
emergency at the work site. The person manning the C? win
asI?,^rUn^atl°wS “lth the field creus and outside 
cfi f a ^enePt;' ambulance' ®tc.) at all times. The 
“ b * sheltered place, such as a trailer or vehicle
located within the boundaries of the Raritan project.

b. ESTABLISH THE SEARCH AREA - Prior to conducting the 
geophysical search the boundaries of the area must be 
established. Field crews will use aerial photos, maps, 
ersenal records and existing landmarks to locate the desired 
Pi-ojecr site and sampling objective. The UXO team .will mark- 
out site boundaries with wooden stakes. Because the exact"

bocatlons are not 'yet‘determined, the DSM PM will be 
selected.t0 aSS1St *** UXBSS in locatin^ the sampling points

n .C; CONDUCT THE SEARCH - The geophysical search team will 
Carrie,, «• DXB/ra° One Technician will 1

!hwh<nSfStJr fSreX 0rdnance Locator and the other will 

, 3 Eagle II Metal Detector. The 0X0 team will
mao' au C anes and record a11 Contacts on a site

posatlve contacts will be marked with red paint to 
iac-.lii.ate relocating the contact for excavation.

3.1.1 VISUAL SURVEY PROCEDURES

sum!~ Unless otherwise specified in this safetv
in‘conjunc“ion°withnCe S°P'.visual surveys will be conducted 

conjunction with geophysical search.

9



b. CONDUCT THE SEARCH - The visual search team will 
consist of two UXB/UXO Technicians.

Some sites may be denuded enabling each individual to 
visually sweep an area of up to seven feet wide. Sites where 
vegetation is thick will require limited brush clearing. The 
team will mark and search access/egress lanes of drilling 
sites selected and record all UXO and hazards encountered on 
a site map. All located UXO will be marked with red paint to 
facilitate relocation and avoidance.

3.2 HAND EXCAVATION PROCEDURES

Hand excavation of unknown contacts may occur when 
avoidance is not practical due to terrain, vegetation or 
quantity of contacts. Excavation for the purpose of contact 
characterization may be authorized by the UXBSS on a site- 
by-site case.

A team of two UXB/UXO Technicians will approach the 
excavation point with suitable hand tools and the ordnance 
locator best able to detect the metallic unknown contact to 
be excavated. Upon arrival at the excavation site, the 
unknown contact -will be reestablished using the ordnance 
locator. One technician will carefully begin to excavate the 
soil layers covering and concealing the identity of the 
contact. The other UXB/UXO Technician will man the ordnance 
locator and frequently scan the contact to estimate its death 
and position below the excavation point. During excavation 
the UXB/UXO Technician with ordnance locator will withdraw 
during intrusive excavation a distance of 25 feet upwind and 
assume a safety observation position. When the object is 
located, it will carefully be uncovered to reveal identity 
using standard Explosive Ordnance Reconnaissance (EOR)
procedures, a detailed hazard assessment will be performed an 
this time.

10



n„„If the obiect 13 ordnance it will be flagged and the 
OSACr. representative notified. No 0X0 will be moved without
tscraoame? l 6 0X333: -tJpon identification of a non-OXO item
ind^ df™ 7 =ans' wlre' b°lts) the item will be removed, 
end disposed of orf site in an approved refuse container
excavation site will then be backfilled, using hand tools.

3.3 EXPLOSIVE ORDNANCE RECONNAISSANCE’(EOR) PROCEDURE:

UXO/EOR tasks include, 
following:

but are not limited to the

Investigate - The investigation of suspect sites is 
performed to confirm, or eliminate the UXO susoect 
assessment. . .

Diagnose - The UXB Technician will determine the
. l°oatiarr' —ize - ar.d type of UXO through visual
and geophysical. investigation. -techniqnes.r±r-..*~ --—-

Locate - If a UXO is not visible on the surface but . 
evidence suggests a- subsurface possibility, the UX3

search°the ^ t0 deterraine throu<?h electronic subsurface 
Position ^ ?^0^e'l0Cati0n' belated depth, and .

orrLsoect I?® Technician must: clearly mark each UXO .and

as -soon.-.-as. safely possible. Markina ■» 
extreme.y important. Markers must.be plainlv visible’and 
easily recognized by all site personnel and ieam meters

Report. . la- possible, an accounting of recoverable
information pertaining to: nomenclature, fuzing,

filler' measurements, painting and markings
SlnanceSf l0ca£i0n' and specific recommended

ordnance safeties relating to aporoach are to be
documented. Movement of UXO is not authorized by one 
individual UXB Technician. Y

11



Protect - The UXB Technician must initiate and supervise 
protective measures which, are essential for the 
protection of life and property. The EOR assessment is 
to determine if total or. partial evacuation, of- a work, 
area is required or if a modification to procedures 
should be required to continue scheduled operations.

4.0 RESUMES and CERTIFICATES

the
Resumes and Certificates of UXB personnel are attached on 
following pages. . _

5.0 APPENDIX - A . ..

_ Appendix - A—Provides-information on safety concents and 
basic considerations.relating.to Unexploded. Ordnance in
general. These safety, eonceptsr.and considerations: are. not—r 
specific to a site or; proposed, operation- on-the-Arsenal. • The 
intent of this Appendix'is to provide general guidance and -
additional information: for UXB field-teams should a need - - 
arise.
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SECTION FOUR

UXB PERSONNEL RESUMES and CERTIFICATES
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EDUCATION:

DAVTD R. DYESS
EXPLOSIVE ORDNANCE DISPOSAL TECHNICIAN 

SAFETY OFFICER

Graduate, U.S. Naval School of Explosive Ordnanc® 
Disposal, 1972
Graduate, OSHA 40 Hour Health and Safety Course 
(29 CFR 1910.120)

EMPLOYMENT HISTORY:

October 1989 - Present, UXS International, Inc. 
August 1969 - August 1989, U.S. Air Force

PROFESSIONAL EXPERIENCE:

October 1989 — Present 
UX3 International Inc.
14800 Conference Center Dr., Suite 100 
Chantilly, Va. 22021

-xplosive Ordnance Disposal Technician conducting ordnance 
-ocation, identification and disposal operations at NAS 
Brunswick, Me., Crab Orchard Army Ammunition Plant, II., and 
Tooele and.Dugway Proving Grounds, Ut.. Site Supervisor during 
toxic chemical agent monitoring and UXO location operations

Le*ZX "A" Personal Protective Equipment at the 
mj Street Salvage Yard Remediation, Aberdeen Proving Ground, 
Md., Edgewood Area. y '

August 1969 - August 1989 
U.S. Air Force 
Various Commands

Ron1?^6 0rdnance Disposal Technician, Range Safety Officer, and 
Inatrucro5.at varlous commands. Conducted range clearance 

dlsposal operations Thailand and Lakeside Range ut 
^2° ?upport: during eleven aircraft crash cleanuns^ and '

U.i. Naval Ichool^f^?037 f0r r°ClCetS P«3ectiles at the 

ADDITIONAL INFORMATION:

iSoC^r5e^ly an empl°yes of UX3 International, Inc He 
-s a Master Rated nOD Technician with over eighteen vears of 
operational EOD experience. 9 en years or
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Certificate of Training
UXB International, Incorporated

proudly presents this award for 
educational achievement to

David Dyess
,J:‘ 'Is, • v* '

UXB
INTERNATIONAL

'r . i:

II
8 Hour Refresher Health and Safety Training for 

!H i ' i J ‘|Hazardous Waste Operations |,, li |
I .

14 December, 1990
1 -i1 j!1. ■ r> : -i t. i : !> * i •

>■ 'Tiyp I li

I

f.

•! i ! ■

i ■ !. |*»f I ' | 1*i '

•«' 1*1 r !

<: i v

Instructor

14800 Conference Center Drive, Suit* 100, Chantilly, Vk 22021-3806 C703)803-8904



WASHINGTON OCCUPATIONAL HEALTH ASSOCU.c

Suita 410
1120 19th Streat. N.W.

Washington. O.C. 20036 
(202) 463-6698

cS, INC.

Employee _ , nauTg

medical monitoring examination

EMPLOYER NOTIFICATION

Employer ---- -I1MFXPI fWn romr<^ jNTFOMflTTnm^i
• Date Q-71-on

Aowcacie

□

that the recordd(^a^Sno0tf) comp^MTesi'^ofpe^rmed^9 SXamination and «rttfy

(------------------------------------------ ' ->
a“ SeCti°nS th3t 3re app,icab,e t0 *«* examination: J

GyAsbestos Certification - Opinion of Increased Risk:

m^opini^^^toere^s/C^ti^e^'^H^f1"^3 (29 CFR 1910-1001 a"d 29 CFR 

dividual at increased risk from exposure to asbesto^6^02!-condltlon that Places the in­
exposure to asbestos, tremol.te, anthophyiiite, or actinolite.

□ Respiratop Certification:

qt^JiftedJ^to us^a*respirator^^andarC^S (29 CFR 1910'134) and found 

□ ^/Respirator Fit Testing:

Standards <29 CFR 1910 134> «« ■»

□ Hazardous Waste Certification:

Sni^^Tn'd^ualTs0: ^ °SHA Standards (29 CFR 1910.120). In my

° riSdSbSL.reS,rlC' ,U" par,icioati°" in hazardous waste

° ““be™“ W°* Wi'h te3rdOUS Was,e or ha~™-s waste

mf*?eS^ discovereddunng my exam,nation

Physician Name: (Print) PcsJ&

Date /of^=f?Q
(Signature)

WHfTE - EMPLOYEE 

YELLOW - PHYSICIAN 

PINK - EMPLOYEE



EDUCATION:

DANIEL E. STEPHENS 
UNEXPLODED ORDNANCE TECHNICIAN

S5SS5I: ?983 NaVal SCh°01 0f Explosive Ordnance 

<2tdclIem§.Sf °SHA Health and ' Training

EMPLOYMENT HISTORY:

PROFESSIONAL EXPERIENCE:

December1 1988 — Present 
UX3 International, Inc.
cZti^r^rDr-'suite io°

safe location^identification^and pesponsbbl® for managing the

i^iXd:~a=a

the 0X0^clearaSce°ofttoiaR?73«rehiive-ai« rXgeX -Supepvised

elear!n£|y£J°“0^' artillery^rangedSed °XC

UXO clearance of XisXLXXri ““

s.SfSSj.ss's^H giirsjs-jsgfs*"-." .

March 1983 - March 1988 
U.S. Air Force 
Various Commands

bSinf?aSgfux^ioca??^1 IrfCh?i?ian “d SWeeP Team Lead« for
operations aiS ^ identlflcatlon' and disposal
explosives'accidents? ided °° response to ordnance and

ADDITIONAL INFORMATION:

He iatsPsIniorSRltedeEODYTectai^anewith Intarnaciona1' Inc 

operational SOD experience n lc*an Wlth over seven years of
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Certificate of Training
\

UXB International, Incorporated

proudly presents this award for 
educational achievement to

UXB

INTERN ATIONAL

Dan Stevens
/if M

for satisfactotriJyeoaipJeting the course of
8 Hour Refresher Health and Safety Training for 

| tj . j ; . i ' Hazardous','Vaste Operations | i *, if

14 December, 1990
1 r

•Y'H I

I t

if '

I. I-'pi. I 'I

14800 Conference Center Drive, Suite 100, Chantilly, TA. 22021-3806 (703)803-0904
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WASHINGTON OCCUPATIONAL HEALTH ASSOCUrES INC
Suita 410 '

1120 19tH Streat. N.W.
Wasnmgton. D.C. 20036 

(202) 463-6698

Employee STEPHENS,DANIEL

MEDICFAMLDW,S:TP.f?,NG examination
EMPLOYER NOTIFICATION

Employer ^EXPLODED BOMBS INTERNATIONAL
. Date.

10-25-90

<—-----------— j

Please check all sections that are applicable to this examination:

AotNcaoie Aopjjcam^"□ ^Asbestos Certification — Opinion of Increased Risk:

CFR 191°'1001 and 29 CFR

dividual at increased risk from exposure to 

□ Respirator Certification:

®i“no?qe^^^ <29 « 1910.134) and found

□ O^espirator Fit Testing:

This individual has been examined as per OSHA Standards (29 CFR 1910 1341 and ha<= 
(□ passed/Q not passed) a qualitative fit test. 10-134) and has

□ Hazardous Waste Certification:

This individual has been examined as per OSHA Standards (29 CFR -iqm 10m . 
opinion, this individual is: ^ UhR 1910.120). In my

B qualified for full participation in hazardous wasta cito u
ed under the conditions of adequate training and a health andsafe^p^a

D restrict ,G"part™ in . 

Q Ss asS5SK W°rk Wi,H "*“ «— « lazeroous waste

-- —• . ... , W|
Physician Name: (Print) h u n /I

Date ijHk
WHITE - EMPLOYE^ 

YELLOW - PHYSICIAN 

PINK - EMPLOYEE



EDUCATION:

BRUCE M. MOE 
UXO Tachni.ci.an 

UXB INTERNATIONAL

Disposal’ 1984 NaVal Sch°o1 of Explosive.Ordnance

^^CFR^SIO^O? H°Ur Health and Safety Training 

High School Graduate

EMPLOYMENT HISTORY:

April 1987 - Present,. UXB International, Inc. 
September 1982 - May 1986, U.S. Navy

PROFESSIONAL EXPERIENCE:

April 1987 - Present 
UXB International, Inc. 
14800 Conference Center Dr. 
Suite 100
Chantilly, Va. 22021

Explosive Ordnance Disposal Technician and Quality Assurance 
Manager tor the Bombing Range Maintenance Project, NAS Fallon, 
Nv Directs.sweep teams in the location, identification, 
collection, inert certification and removal of ordnance debris 
Accompanies and assists government quality assurance inspectors 
during range clearance certifications. ■ Directed .30 Ordnance 
Workers while conducting a 3,800 acre surface sweep and 
suosur.ace survey of the Sarcee, Canada Artillery Range. UXO 
Site Supervisor directing and coordinating UXO location,
a?J?t:^f:LCaS10n and disP-°sal operations at Umatilla Army Depot 
Activity, Or., Savanna Army Depot Activity, 11., and Tooele and 
Dugway Proving Grounds, Ut. ' e ana

September 1982 - May 1986 
U.S. Navy, EOD Mobile Unit One 
Barbers Point, Hawaii

°rd~anca DisP°sal Technician and member of a 4 man EOD 
S * C°"ducted Sequent ordnance clearance ooeratioSa on 

!:d!L^ad°°laVe island, HI. Bombing Range. Duties included 
conciucting land surveys of the naval target range, ident’ f' cat1'oi
o? oxo^bv SSHT"6 0f a Mide ’"“*«•* at
relarpd .m. etonation. Also responded to ordnance and explosive1 
related emergencies throughout the Pacific region. ^P^sive.





Certificate of Training
UXD International, Incorporated

proudly presents this award for 
educational achievement to

U X B
INTERNATIONAL

for

t

, To: Mr.\Bruce Moe 
•;i;f. t
f.'l IS „ • . » ,'j

tfact only completing the course-of

IIII | « I- 1 i: I
8 Hour Refresher .Health and Safety Trainhg for 

! ** tfijif^rdous Waste Operations . i

17 October 1990

*. U i11 •. >,. t

! Il I I : “ I

14000 Conference Center Drive, Suite 100, Chantilly, T* 22021-3806 (703)B03-8904
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SXHI3IT 3-3 
PHYSICIAN STATEMENT

FOR EMPLOYEE OR APPLICANT OF 

PANT NAME:

c l 'i 5

PARTICl 
TYPE OF 
PARTICI 
PARTICI 
The ind 

1.

DATE OF EXAM <2* Jo-‘1 * ‘t’o

2.

-AMi. Mot. ■ -̂------------ N

EXAM (preass ignmenfycumuaX^pr other):,
PANT DATE OF BIRTH: ^ "Tr-/7-i~?___
PANT SOCIAL SECURITY NUM3ER: 3-97- & V'-Ol—SJ.-----------
ividual named above has:
undergone a physical examination and been found 

medically
( L"'T qualified for hazardous waste site work 
( ) not qualified for hazardous waste site work

and
undergone a physical examination as per OSHA (29 CFR 
1910.134 (b) (10) and been found medically 
( ^7 qualified to use a respirator 
( ) not qualifie$i_to/qse a respirator

Physician Signature

OSHA 1910.134 (b) (10) States that persons should not be 
assigned to tasks requiring use of respirators^unless it^ 
has been determined that they are physically able-o pe.^orm 
the work and use the equipment. The local physician snail 
determine what health and physical conditions are pertinent.

Ie it is the ooinicn of the examining physician that an 
examinee is unquklified to performhazardous waste site work 
of to wear a respirator the physician should append a 
further report to this statement which details reasons .or

the ooinion.

H* H V C 0 3
(& hi M« 3 3 <3
19 H a *M a rr <n

0 rr 0 \ 3 ?
r* C O to O
* n 5 M G 3
(9 T • 0 \ O
ffl 21 n a (9 1—

< X- \0 fr
ft ® • 2
0 Si O X

s> 3 (0 u
o a a =:
o ^ 3 C
3 SI a n ^3
rr rn h* u a
a c • ca a 3 <
O n 0 H* rt
ft rr 3 <9 n3* .3 3 n 3 u n
3 o C 3 rr 3 3 S

3 w O •« • • 3 >
• h* H- (9

ca «c Hi h* CD 3 SI
<9 a 3 h*
ca (9 C. * C*J
rr a 3 n -i
>-• m CD 3 M >
O rr o vO
3 O n 2 vO ra
'JJ a o o 2
• c r 3 ?3

(0 SI 2
•o (9 M 31 H

Si 3
o- SI H
u Cl* 0
'A *1 0 X19 (9 3 2>

ft to 3

^ —

a
\

I

I

d



I

I

I

I

I

■ SECTION FIVE

APPENDIX - A

14



Rev 11 Jan 91

fhers

U.S. ARMY CORPS 0? ENGINEERS. HUNTSVILLE DIVISION 

SATE7Y CONCEPTS AND 2ASIC CONSIDERATIONS 

UNEXPLODED EXPLOSIVE ORDNANCE {UXO)

‘3 no "safe’' procedure Jar dealing with UXO, merely procedures which ara 

considered least dangerous. However, saxisus safety in any UXO operation can 

he achieved through adherence to applicable safety precautions and a 

preplanned approach. Plans shall be based upon the minimum possible exposure, 

consistent with efficient operations and maximum safety.- - All personnel 

engaged in UXO operations shall be thoroughly.trained in explosive safety and 

be capable of recognizing hazardous explosive exposures. Safety must becoae a 

firaly established habit...vhen working, with UXO.

I. Care oust be observed in probing for, .staving, and handling UXO. Opera­

tions on the UXO shouliL-hfr-conductad.':only- after the-establishaent. of a-:n~ ----r 

complete plan for the operation.involved and careful preparation.to insure its 

implementation.

**• *3 8 Gsneral rule, UXO will be detonated in place when the situation 

allows. All detonatioa-in-place_shall he conducted by electrical means to 

assure maximum control of the site. No UXO shall be destroyed until it has 

been positively identified.

A. Hale every effort to identify the UXO. Carefully examine the item for 

narking* and other identifying features such as shape, size, and external fit­

tings. However, do not move the itea to inspect it. If an unknown UXO is 

encountered, photographs shall be taken and express-sailed to CXHNB-ED-SY, 

which has access to the Til 60-Seriee publications.

1



3. Foreign (JXO ware 

disposal. Records s«*rcb

eturaed to the United States for exploitation ar.d 

should indicate the possibility of foreign UXO being

on :na site.

C. If the records search indicates UXO ccntaining oilitary toxic chemical 

agen.s nay be on the site, a decontamination plan shall be approved prior to 

entry onto the site.

(1) Any tine a suspected chemical UXO is encountered, the.-2-=aa con­

cept 13 immediately implemented and .notificati03LShall .be made through., proper. - 

channels. The UXC shall be secured until the-military arrives and assumes 

ownership. T ; “I _ .7' . . ................ —

D. If the situation dictates, protective measures to reduce shock, blast, 

and .ragmentation damage shall .be, taken ;_„Arsy....Technical hanual.(TX) 5-355-1, 

raadanei^tals of Protective Design, for Conventional Weapons and. associated 

softvare program "CONYS?" contain* datiron blastr.effeets^grouadshock^.cratar- 

iii?/ ejecta, and fragmentation... . - /r-r. J.r

(1) For non-fragmenting explosive materials, evacuation distance

should be a minimum of 1250 feet. • -

(2) For fragmenting explosive materials^evacuation;distance^should -

be a .minimum of 2500 feet. z-For-bombiiand, projectile* with ..caliber _.5-inch .or . 

greater, use a minimus evacuation distance-of 4000-feet.- - -

(3) Items with lugs and/or strongbacks and nose and/or tail plats 

sections should be oriented .awat:from personnel locations. Vi-..

E. Consideration shall be given to tamping the. UXO to control fragments, 

if the situation warrants. Fragment* shall be minimized not only to protect 

personnel byt property such aa buildings, tree*, etc.

2



3° 505 lUaB °nc ?"S0!1 := *i=n= i- dispo«l op.r»eiM,. At

1“,t =” 5'rI0° ShaU Se lv,Ulils “« «»*«! .it. t. „.ral^

assis. .r. restus actirttlss tn the ever.: of m icctdant.

-.) ?Un far. Jrov.ds. «d knov the pe.supas t= ie taken in the even 

3: an accident.

(25 Provide a designated eaergency vehicle is the area in case of aa 

accident or other emergency.

ucordmation with the appropriate airspace representative shall be 

1 and »he apprcpnate notification procedures arranged.

H. A post-search of the detonation site shall be conducted to assure a 

complete disposal was acccsplished.

Open burning of explosives and snokeless powder or cheaical deccnpcsi 

--w.n of explosives shall not be acccsplished without prior approval of the 

contracting officer.-

tu If loos. uplosiTM ir. to b. dispose of by detonation, d.tonat 

only one kind of explosive in any one given shot.

(2) Sxerciae extras* care in handling and preparing high explosives

for detonation. They are sensitive to detonation by heat, shock, and fric­

tion.

(35 Keep initiating explosives in a vater-wet condition at all tines 

unt-«. <■ -ady for ..*nal preparation for detonation. The sensitivity of these 

explosive* is greatly increased when dry.

(4) When disposing of high explosives by detonation, do not approach 

the disposal site for at least 30 ainutaa in the event of a nisfire.

III. UXO whjch penetrates the earth to a depth where the force of the explo­

sion is not enough to rupture the earth's surface fora* an underground cavity

3



called 3 caaouflet. Caaouflats will be filled vith the end product of the 

^Plosion, carbon zonoxide gas. Caaouflst detection and precautions aU3t be 

considered if records search indicates the site was used as an inpact area.

1,7 * Avoid inhalation of, and skin contact with snake, funes. and vapors of 

explosives and related hazardous materials,

V. Consider UXO which has been exposed to fire as extremely hazardous. 

Chemical and physical changes nay have occurred to the contents which render 

it nuch core sensitive that it was in its original state.

VI. Do not depress plungers, turn vanes, or rotate spindles, levers, setting 

rings, or other external fittings on the UXO. Such action may ars. actuate, 

or function the UXO.

A. DO NOT dismantle, strip, or subject any UXO to unnecessary novenent, 

except in response to a valid requirement.

B. •Before any movement of an UXO,. the fuze condition must be ascer­

tained. If the condition is questionable, consider the fu2e armed. The fuze 

is considered the most hazardous component of UXO, regardless of type or con­

dition.

(1) In general, the condition of a BO fuze in an unexploded projec­

tile cannot be determined through examination of its external features. Vhen 

there is evidence, that the projectile has been fired, the BO fuze is con­

sidered to bo in the armed condition.

(2) Arming vires and popout pins on unarmed fuzes should be secured 

by taping in place prior to movement.

C. Perform any initial movement of an armed fuze remotely and avoid any 

unnecessary movement of an armed fuze.
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®=- The explosive Jet can S, lata: to great distance. forverd 0( the-ion- 

7itudinal axis-of. the -- ■ —

A. Assure any shaped charge aunition to contain a piezoelectric (?Z) 

i«ih, syst.n until the fuzing is otherwise id.ntilied. A n luz. ia 

extresely sensitive, can iite at the slightest phyaioal chan,., and nay r.naan 

hazardous lor an indefinite'period oi tine. -—-------- ------

X. ixaaine a projectile lor the presence or absence.ol an unllrad tracer.

XI. ferlora initial aove.ent of an embadd.d'projectile renotely. first nove-

n.nt ol an «*»dd.d projectile nay cause luz, functioning. During this r.aote 

operation, precaution, shall he taken lor a high-ord.r detonation.

XII. So not inhole the sac*, or fun., ol burning pyrotechnic, or incendiary

zat.rials. The fun., and dear ire nany of. th... ..terrain are irritating

ind/sr toxic if inh*l«d.

arzed position .„, ia ,,a
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A. -'s. -tni so saother •.««4UrY !U„. m.r .Iy. tallac, ,

r'*Ctl” “ b* eaa»‘***l» i».ii«esi».. dependinj .a the uixture.

*\ ''“ry ‘““""T-l"*** susiUoas ir. sand uutv>nis, :iea.

■•-a -lU ,aether my dire which'should stirs until ether corrective action ■ 

sjh be laXen.

«n..ei.at. a .-.ijn-order detthation when burninj pyrotechnics or 

inoandiiry-loaded SCO. d.f.ty .teaser., Cor personne! end property teat he 

baaed o.-. this possibility.

o. depended pyrctechnic/prectics devices tay eentait red/vhite phaa-

;h=rea rssidee. 5u, to incomplete combustion.: red: and vhite phosphorus eay b

present and reunite spontaneously id subjected to friction or id the crust i 

broker..

2. Do not approach a sacking-white phosphorus <v?>-:uxo.:r. Burning-v?- may 

detonate the burster or disperser explosive charge at any :tiae. . - . •

F. Do not transport a VP munition; unlesr-hLtri* immersed,la-water,-mud 

or wet sand.

G. Jxtra care shall be taken when uncovering a buried UXO, if records 

search indicated VP munitions were fired-or destroyed in the area. A buriad - 

VP munition may be damaged an? when- exposed-to--air^aay start--burnrng-aad'- _ 

detonate. An ample supply ot. water and aud-shall,be-immediately available if 

excavation reveals a, VP 0X0. *'Appropriate-protective equipaout--{ leather—

gioves, face shield, and flame-retardant clothing) and first aid shall also be 

immediately available.

H. V? UXO shall not be detonated into the ground. The UXO shall be 

counter-charged on the bottoa-ceatar-Une... ...

S
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powder will reset with totstute and hydr..tii ,1S
" tM8ti“ "» ■—«" *•« « »«.«. to 4.esw,V

WAw* 3o 'ot *Q0* directly at photoflash 'JXS ->___ j .
11 '—ing detonation.
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— P=r-.ed. :h.y skill he need to „0 aineral rotor ,U et

sad explosion titled.

X”:- iSSUBe 3 “*> =«t«M * Ur. chart* until

oshervise,
■» can be deterr.insd

A. liar: 0X0 »i’l not be disposed of or sold !or scrap until the 

internal tillers been exposed and unoonfined. 3eat generated during a 

reciaoation operation can cause the inert tiller, noistur. and air to expand 

and hurst sealed casings. Venting or exposure nay be aocoaplished in any »,y 

necessary to preclude rupture due tc confined presaure.

Sir. Approach an unfir.d rocket sotnr froa the aide. Unities .ill create a 

missile hazard and hot exhaust.

a. 50 not expos, electrically fired rochet actor, eithia 25-feet of any 

exposed electronic transaitting equtpn.ot or exposed snt.ana ieads.

s. IS an unfired rocket aotor oust h. transported, it snail be posi-

••inn.d in the direction ehlch offers the leest exposure to personnel in the 

event of an accident ignition.

XV. consider an emplaced landmine armed until proven othervis*. rt aay aot

U pa8ail,1* t0 tail> or it may be intentionally rigged to deceive.

Hany training mines contain firing indicator charges capable of 

inflicting serious injury.
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3. ixersiae can with wooden nines that have been buried fcr a Ions 

tine. Because of soil conditions, the wood deteriorates and the slightest 

inadvertent treasure on to? nay initiate the fuse.

XVI. Oc no: p-ick a bomb fu:a well with explosives unless it can be positively 

confirmed that the fuze well does not contain any fuze components.

A. ?hotsflash boats oust be handled with the sane care as black powder, 

and with even greater care than explosive-loaded bombs.

3. Seme practise boats do not contain any positive safety features.. 

Positively identify and review all safety precautions prior to handling prac­

tise bombs.

XVII. The usual aethod for uncovering buried UXO is to excavate by hand.

Hand excavation is the most reliable method for uncovering UXO, but unless the 

uXQ is very sear the surface, hand excavation exposes aore people to the 

hazard of detonation for a longer period of tiae than any other aethod.

A. Earth aoving machinery (EXX) nay he used to excavate for buried 

UXO, if the UXO is estiaated to be deeper than 12 inches. 2X21 shall not be 

used to excavate within 12 inches of an UXO. Vhen excavation gets within 12 

inches of an UXO. hand excavation shall he used to uncover the UXO.

(1) If aore than one SKX will be used on the same site, they will

be separated by at lesst 100m during excavation.

B. Excavation shall comply with the provisions of 29 CTX 1926 subpart

?.
XYIIZ. The site shall be surveyed for electromagnetic radiation (S2tt) radio 

frequency (XT) transmitters and appropriate action taken. Safa distances have 

been established for specific transmitter power and transmitters. Thsse dis- 

tancss shall be made available to the contractor by CSSHD-S2-SY, upon request.
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=*gn*eoa«wr probe shall be levered into the auger hole. This procedure nl 

*naa?* 3r“#il u*° i*«a>(20na projectiles and grenades), undetectable fr=n the 

surface, are now detectable. This procedure shall be repeated until the tax 

-,un depth of the hand-held auger.—r. ■■■

(2) Borehole monitoring shall continue at 2-foot intervals until 

virgin soil is encountered.

XXVI. The detection and identification of suspect explosive aateriais-shall 

be accomplished IAV Chapter 13t ,ra'9-1300-214." ’’Xilitary Sxplc'sives'’. -
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DAMES & MOORE - AREA 2

ACTIVITY PARAMETER REASON

UXO Survey Subsurface Ordnance A UXO search will be 
conducted to clear the 
area prior to any 
invasive activities. If 
anomalies are detected, 
no drilling will be 
performed in the suspect 

area.

Soil Borings/Sampling 
Approximately 40 borings
Sampling depths:
0-12", 2-3’, 4-5’

Locations will be based on the soil 
gas survey, physical irregularities 
(up to 20 boreholes) and a grid 
system (up to 20 boreholes)

VOCs, Metals,
Explosives

Metals and VOCs were 
detected in soil samples 
collected by OBG. This 
activity will help 
determine the horizontal 
and vertical extent of the 
contamination.

Soil Gas Survey VOCs A soil gas survey will be 
conducted in an effort to 
define VOC 
contamination in the 
soils, and to locate the 
monitoring wells.

Monitoring Well Installation and 
Ground Water Sampling
- 1 new upgradient well (shallow)
- 1 new downgradient well (deep)
- Sample new and four 

existing wells
- 1 upgradient existing well
- 3 downgradient existing wells

VOCs, Semivolatiles, 
Metals, Explosives, 
Pesticides

To confirm and help 
determine extent of VOC 
contamination identified 
by OBG in MW-13, and 
to assess general ground 
water quality impact 
from Areas 2 and 3.



OBG - AREA 3

INVESTIGATION RESULTS

UXO Search & Removal Igniters, fuses, and small projectiles 
removed

Geophysical Surveys
- Magnetometer
- GPR

Evidence of subsurface anomalies

7 Surfitial/Soil Samples:
(SS3-1 through SS3-7)

- VOCs detected below action levels
- Metals detected:

(Lead 235 ppm - SS3-3)
- Explosives:

(2,4,6-TNT 7.28 ppm)

8 Soil Borings/Sampling:
(B-12 through B-18)
3 Samples from each boring:
0-5’, 5-10’, 10-15’

- VOCs detected below action levels
- Metals detected 

(Lead 188 ppm)
- Explosives - ND

3 Monitoring Wells/Ground Water Samples 
MW-13 through MW-15 
(also described in Area 2)

VOCs detected:
(Trans-1,2-DCE-18 ppb; TCE-43 ppb)
- Metals detected below MCLs
- TRPH - (6 ppm)
- Explosives - ND



DAMES & MOORE - AREA 3

ACTIVITY PARAMETER REASON

UXO Survey Subsurface
Ordnance

A UXO search will be 
conducted to clear the area 
prior to any invasive 
activities. If anomalies are 
detected, no drilling will be 
performed in the suspect 

area.

Soil Boring/Sampling 
- grid (100-foot interval); 

east of Raritan Center 
Parkway; approximately 12 
borings
Sampling depths:
0-12", 2-3’, 4-5’

VOCs, Metals,
Explosives

Metal and explosive 
contamination was detects! 
in OBG soil samples from 
this area. This activity will 
help determine the 
horizontal and vertical 
extent of the soil 
contamination.

- Grid (40-foot interval); 
Fenced area; approximately 
10 borings
Sampling depths;
0-12”, 2-3’, 4-5’

Metals
Explosives

Metals and explosives were 
detected in OBG soil 
samples from this area.
This activity will help 
determine the horizontal 
and vertical extent of this 
potential contamination.

- Centered at 100-foot 
intervals along grass strip 
by MW-15; approximately
4 borings
Sampling depths:
0-12", 2-3’, 4-5’

VOCs, Metals, Explosives This activity will help 
assess potential 
contamination in this part 
of Area 3. This strip of 
property has not been 
extensively developed.

Surface Water and
Sediment Sampling 
- Area 3, south of Raritan 

Center Pkwy, and northeast 
of Clover Place 
-1 each, surface water and 

sediment

Metals
Explosives
VOCs
Semivolatiles
Pesticides

To help assess general 
quality of surface water and 
sediments at this location.



OBG - AREA 4

INVESTIGATION RESULTS

UXO Survey & Removal
- spot checks
- along geophysical survey lines

Scattered bulk high explosives, ordnance 
fragments, and one 9-inch diameter 
projectile

Geophysical surveys
- Magnetometer
- GPR

No indication of buried objects in surveyed 
areas

Surficial Soil 
- 8 shallow soil samples:
(SS4-1 through SS4-8)

- VOCs- ND
- Metals
(Lead - 3,150 ppm)

- Explosives
(2,4,6-TNT-120,000 ppm)

4 Soil Borings: (B-19 through B-22)
- from 3 intervals of 0-5’, 5-10’, 10-15’

- VOCs - ND
- Metals detected (lead 303 ppm)
- Explosives:
2,4,6-TNT-76.4 ppm

Monitoring Well Installation 
and Ground Water Sampling 
- 3 monitoring wells:
(MW-13 through MW-15)

- VOCs - ND
- Metals detected below

MCLs-potential contamination
- TRPH - ND

Explosives 
(HMX 1.43 ppb,
RDX 2.09 ppb,
1,3,5-TNB 3.93 ppb)



DAMES & MOORE - AREA 4

ACTIVITY PARAMETER REASON

UXO Survey Subsurface
Ordnance

A UXO search will be 
conducted to clear the 
area prior to any invasive 
activities. If anomalies 
are detected, no drilling 
will performed in the 
suspect area.

Soil Boring/Sampling 
- grid (100-foot interval)

Area southwest of Clover Place 
Approximately 6 borings 
Sampling depths:
0-12", 2-3’, 4-5’
11 boreholes in fenced area at 
same depths (six along the 
fence, five in areas of apparent 
contamination)

VOCs, Metals,
Explosives

VOCs, metals, and 
explosives were detected 
in the soil samples 
collected by OBG. This 
activity will help 
determine the horizontal 
and vertical extent of the 
contamination

Monitoring Well Installation/ 
Ground Water Sampling 
-1 new shallow downgradient 

well
-1 new well cluster 
- 3 existing wells:

(MW-17 through MW-19)

VOCs, Semivolatiles, 
Metals, Explosives, 
Pesticides

Metals and explosives 
were detected in ground 
water samples collected 
by OBG. This activity 
will help determine the 
extent of ground water 
contamination associated 
with Area 4.



DAMES & MOORE - AREA 4

ACTIVITY PARAMETER REASON

Surface Water and Sediment VOCs, Semivolatiles, A sheen was observed on
Sampling Metals, Explosives, the surface of standing
-1 each near railroad tracks and 

fenced area
- 1 each in marshy area south- 

southwest of fenced area

Pesticides water near the fenced 
area; this activity will 
help assess the surface 
water quality at this 
location. Access is 
limited in the area south- 
southeast of Area 4; 
sampling of the marshy 
area will provide an 
indication of contaminant 
migration caused by 
surface water runoff from 
Area 4.



OBG - AREA 5

INVESTIGATION RESULTS

UXO Survey & Removal
3 surveys
- initial
- geophysical survey lines
- MW installation areas

A mustard or acid gas emission unit was 
removed
3 large objects identified

Geophysical Survey
- Magnetometer
- GPR

Evidence of subsurface anomalies

Soil Sampling
Surficial samples collected 
during drilling of MW-20

Field screening only, possible detection of 
cyanide
No deep soil samples

Monitoring Well Installation and
Ground Water Sampling
3 Monitoring Wells:
(MW-20 through MW-22)

- VOCs - ND
- Metals detected below MCLs
- TRPH - ND
- Explosives - analysis not performed



OBG - AREA 6

INVESTIGATION RESULTS

UXO Search None found

3 Surficial Soil Samples VOCs - ND
(SS6-1, SS6-2, SS6-3) Metals - below NJ Action Levels

Explosives - ND

3 Soil Borings VOCs - ND
(B-28, B-29, B-30) Metals - below NJ Action Levels
Samples from 3 depth intervals: 0-5 feet, Explosives - ND (analyzed in 0-5 feet
5-10 feet and 10-15 feet composite only)

Ground Water VOCs - ND
3 shallow wells: Total Metals below MCLs
(MW-25, MW-26, MW-27) Explosives - 1.54 ppb Tetryl (MW-16)
2 deep Wells: (MW-16, MW-34) TRPH-ND



DAMES & MOORE - AREA 6

ACTIVITY PARAMETERS REASON

UXO Survey Subsurface Ordnance A UXO search will be conducted to 
clear the area prior to any invasive 
activities. If anomalies are 
detected, no drilling will be 
performed in the suspect area.

Soil Borings/Sampling 
- Area 6A

20 borings in areas 
with visual 
contamination 
Sampling depth:

0-12", 2-3’, 4-5’

VOCs (approximately 16 
samples)

Semivolatiles (6)
Metals (40)
Explosives (40)

Explosives were detected in a deep 
ground water sample; obvious signs 
of contamination were present 
around the acid plant. This activity 
will help determine the horizontal 
and vertical extent of the 
contamination.

Area 6B
3 borings
Sampling depths:
0-12", 2-3’, 4-5’

Metals
Explosives

Obvious signs of contamination are 
present.

Area 6B-north
7 borings
Sampling depths:
0-12", 2-3’, 4-5’

VOCs
Semivolatiles
Metals
Explosives

Obvious signs of contamination are 
present. Possible past use of the 
area as a landfill.

Monitoring Well 
Installation and Ground 
Water Sampling 
- Area 6A

1 new upgradient 
deep well

4 existing wells 
(3 shallow, 1 deep)

1 shallow 
downgradient well

Metals, Cyanide, VOCs, 
Semivolatiles,
Explosives, Dithiane, 
Oxathiane, and 
Thiodiglycol
Pesticides

Explosives were detected in a deep 
ground water sample collected by 
OBG. This activity will help 
determine if explosives, or other 
contamination, is present in area 
and/or upgradient ground water 
samples.



DAMES & MOORE - AREA 6

ACTIVITY PARAMETERS REASON

Surface Water and 
Sediment Sampling
- Area 6A

A minimum of three 
sediment and surface 
water:

* north side of plant
* west side of plant
* south side of plant
- Area 6B 

none

VOCs, Semivolatiles, 
Metals, Explosives, 
Pesticides

Signs of contamination have been 
observed on the surface of standing 
water around the LaPlace acid 
plant This activity is to assess the 
general quality of the surface water 
and sediments surrounding the 
plant.



OBG - AREA 7

INVESTIGATION RESULTS

UXO Search 
- spot and visual checks

None found

Geophysical Survey
Magnetometer/GPR 
- altered grid

Evidence of TNT pit

3 Soil Borings to a depth of 6 feet
Samples collected from:
0-5 feet, 5-10 feet, and 10-15 feet

- VOCs detected below action levels - 
potential contamination

- Metals detected below action levels - 
potential contamination

3 Monitoring wells installed and ground 
water samples collected:
MW-10, MW-11, and MW-12

- VOCs - ND
- Metals detected below MCLs in 

effect at that time
- TRPH - ND
- Explosives - ND



DAMES & MOORE AREA 7

ACTIVITY PARAMETERS REASON

UXO Survey Subsurface Ordnance A UXO survey will be 
conducted to clear the 
area prior to any invasive 
activities. If anomalies 
are detected, no drilling
Will be performed in the 
suspect area.

Soil Borings/Sampling 
adjacent to and in sump area;
4 samples to a depth of 10 feet 
(4 borings)

VOCs
Metals
Explosives

Metals and VOCs were 
detected in OBG samples. 
This activity will help 
determine die extent of 
contamination.

Soil Gas Survey 
- Grid (150-foot interval) 
Approximately 20 points

VOCs To assess the extent of
VOC contamination.

2 Borings
Sampling depths:
0-12", 2-3’, 4-5’

VOCs
Metals
Explosives

Based on soil gas survey.

Ground Water Sampling
3 existing wells

VOCs
Semivolatiles
Metals
Explosives
Pesticides

To help assess the quality 
of the ground water 
beneath Area 7



DAMES & MOORE - AREA 8

ACTIVITY PARAMETERS REASON

UXO Survey Subsurface Ordnance A UXO search will be 
conducted to clear the 
area prior to any invasive 
activities. If anomalies 
are detected, no drilling 
will be performed in the 
suspect area.

Monitoring Well Installation and 
Ground Water Sampling
Possible installation of a shallow 
well south of potential landfill 
area, depending on the results of a 
soil gas survey

VOCs
Semivolatiles
Metals
Explosives
Pesticides

No ground water 
sampling was conducted 
by OBG. This activity is 
to help assess the 
potential ground water 
contamination associated 
with Area 8 and the 
landfill area.

Surface Water and Sediment 
Sampling
-1 in marshy area 

south-southwest of Area 8

Metals
Explosives
Semivolatiles
Pesticides
VOCs

This activity will give an 
indication of water 
quality from Area 8 since 
it appears that runoff 
from the soil mound 
flows in the direction of 
this area of surface 
water.



OBG - AREA 9

INVESTIGATION RESULTS

2 Ordnance Searches 1987 - LEAD mine detector sweep on Part 

n. Sweep indicated possibility of buried 
ammunition below the detection capability 
of the mine detector. Located scrap metal 
and live shells that were removed. 1988 - 
OBG contamination evaluation: UXB 
International performed a visual inspection 
and made spot checks with an ordnance 
indicator - none detected.

3 Ground Water Monitoring Wells
MW-4, MW-5, MW-6

VOCs detected (MW-4)
1.1- dichloroethylene - 26 ppb
1.1- dichlorethane - 220 ppb
Trichloroethylene - 280 ppb
Benzene -16 ppb
Metals detected below MCLs in effect at 
that time.
TRPH - 5 ppm
Explosives - none detected

3 Surficial Soil VOCs - None detected
Metals - below NJ Action Levels
Explosives - none detected

3 Soil Borings
Each boring drilled to 15.0’
Samples obtained from 0-5’, 5-10’, 10-15’

VOCs - below NJ Action Levels
Metals - below NJ Action Levels
Explosives - not conducted



DAMES & MOORE - AREA 9

ACTIVITY PARAMETER REASON

UXO Survey Subsurface Ordnance A UXO search will be 
conducted to clear the 
area prior to any 
invasive activities. If 
anomalies are 
detected, no drilling 
will be performed in 
the suspect area.

Ground Water Sampling 
Monitoring Well Installation and
1 Cluster monitoring well 
(shallow/deep) upgradient of 
Areas 9 and 10.
1 Cluster monitoring well near 
former MW-4.
[Screened 5-15(shallow) and 
15-25(deep)]

VOCs
Semivolatiles
Metals
Explosives
Pesticides

VOCs were detected in 
ground water samples 
near Area 9. This 
activity will assess the 
general quality of 
subsurface soils.

1 cluster monitoring well to be 
located downgradient of former 
MW-4, based on soil gas 

survey.
Sample existing well MW-6

VOCs
Semivolatiles
Metals
Explosives
Pesticides

The downgradient 
wells will monitor the 
flow of contamination 
downgradient of
MW-4

Soil gas survey - Up to 50 
points

VOCs To assess the extent of 
VOC contamination 
around MW-4



DAMES & MOORE - AREA 10

ACTIVITY PARAMETER REASON

UXO Survey Subsurface Ordnance A UXO search will be 
conducted to clear the 
area prior to any 
invasive activities. If 
anomalies are 
detected, no drilling 
will be performed in 
die suspect area.

Soil Borings:
20 boreholes based on a 
100-foot grid; composite 
samples from depths of
0- to 2 feet

Metals
Explosives

No soil analyses were 
performed by OBG.
The study will provide 
information in areas 
thought to have the 
highest potential for 
contamination (Parts I 
and B)

Monitoring Well Installation 
Ground Water Sampling 
- Install one shallow well

VOCs
Metals
Explosives
Semivolatiles
Pesticides

The shallow 
monitoring well will 
provide data 
concerning ground 
water contamination 
downgradient of
Area 10, Parts I and
n.



OBG - AREA 11

INVESTIGATION RESULTS

2 UXO Searches
Ordnance locators

No. 1
No surface objects found. Spot checks 
with ordnance locator of the subsurface 
revealed numerous small objects within the 
fenced portion of the site.

Magnetometer and GPR No. 2
No surface objects found. Geophysical and 
GPR survey indicated the presence of 20 
buried metal objects. Objects determined 
to be non-ordnance-related.

3 Surficial Soil VOCs - Below NJ Action Levels
Metals - Below NJ Action Levels
Explosives - ND

Soil Borings N/A

Ground Water
3 shallow monitoring wells:
MW-28, MW-29, MW-30

VOCs - ND
Total Metals - Below MCLs
TRPH-ND
Explosives - ND



DAMES & MOORE - AREA 11

ACTIVITY PARAMETER REASON

uxo Subsurface Ordnance A UXO search will be 
conducted to clear the area 
prior to any invasive 
activities. If anomalies are 
detected, no drilling will be 
performed in the suspect area.

Surface Water and Sediment 
Samples.
1 set of samples obtained at the 
confluence of the main creek, 
which trends northwest through 
Area 11, and the drainage ditch 
that services the ready mix 
plant.

VOCs
Semivolatiles
Metals
Explosives 
(Sediment sample 
will also be analy zed 
for pesticide and
PCBs)

A surface water sheen was 
noted in this area during the 
site reconnaissance. Sampling 
this confluence will monitor 
the downstream flow from the 
creek and the service ditch.

Soil Boring/Sampling 
- 10 boring locations across
Area 11; composite sample 0-5 
feet; boring depth 5 fret.

VOCs (a discrete 
sample, based on 
headspace analysis) 
Semivolatiles
Metals
Pesticides
PCBs
Explosives

No previous soil borings were 
placed in Area 11; surficial 
soil samples detected VOCs 
and metals. The area is 
reportedly backfilled with 
sediments from the Raritan
River.

Surficial Soils
1 sample obtained northwest of 
standing water at building 737 
(Figure 2).

VOCs
Metals
Explosives
Semivolatiles
Pesticides
PCBs

Possible surficial soil 
contamination was noted 
during the site reconnaissance.

Ground Water Sampling 
- Existing shallow monitoring 

wells MW-28, MW-29, and 
MW-30

VOCs
Metals
Semivolatiles
Explosives
Pesticides

Previously, the existing wells 
contained metals below NJ 
action levels. The possibility 
of contamination in this area 
exists because of the potential 
presence of ordnance and 
contamination from dredged 
sediments.



DAMES & MOORE - AREA 12

ACTIVITY PARAMETER REASON

UXO Search Subsurface
Ordinance
(Explosives)

The area is suspected of 
containing ordinance and 
contaminated dredged spoils 
from the Raritan River
Channel. A small portion (1/2 
acre) has been, and is being, 
used for ordnance detonation.
A UXO search will be 
conducted to clear the area 
prior to any invasive activities; 
if any anomalies are detected, 
no drilling will be performed in 
the suspect area.

Soil Borings (DOT Testing Area)
- Grid at 50-foot centers
- Sample-0-12-, 2-3’ and 4-5’ 

Below the surface; 16 borings 
(to be performed after current 
detonation activities have been 
completed)

Metals
Explosives

The area has been/is being used 
for explosives detonation.

Soil Borings (not in DOT Testing 
Area).
- Area divided into 100 sections;

10 sections selected at 
random.

Borings to 5 feet or ground 
water; composite soil samples 
from 0-5’

VOCs (discrete 
samples) 
Semivolatiles 
Metals
Pesticides
PCBs
Explosives

The possibility of contamination 
exists because of the potential 
presence of contamination in the 
sediments dredged from the 
river.

Surficial Soils 
- Visual Inspection

Unknown A visual inspection of surficial 
soil within Area 12 will be 
conducted during the drilling 
and sampling phase of the
Former Raritan Arsenal. If any 
suspected areas of 
contamination are noted, the 
USACE will be notified prior to 
sampling.



DAMES & MOORE - AREA 14

ACTIVITY PARAMETER REASON

UXO Survey Subsurface Ordnance A UXO search will be 
conducted to clear the area 
prior to any invasive 
activities. If anomalies are 
detected, no drilling will be 
performed in the suspect area.

Soil Sampling
- Divide Area 14 into 

approximately 100 sections. 
Through a random number 
generator, 10 sections will 
be selected and sampled.

- Composite soil samples 
from each selected section 
will be obtained from 
intervals of 0 to 5 feet or
to the depth of ground water 
(whichever is encountered 
first)

Semivolatiles
Metals
Pesticides
PCBs
Explosives
VOCs (discrete sample 
from each interval 
selected by headspace 
analyses)

Selected sections and 
associated soil boring locations 
will provide enough initial 
information to assess the 
possibility of contamination in 
the soils at Area 14. No 
previous studies have been 
performed in this area.

Monitoring Well Installation 
and Ground Water Sampling

- One downgradient shallow 
well (screened 5- to 15 feet 
from the surface)

VOCs
Semivolatiles
Metals
Explosives
Pesticides

The downgradient well will 
monitor the flow of potential 
contamination through Area 14 
and provide data concerning 
the hydrology of the area. No 
other investigations have been 
done in this area.



OBG - AREA 15

INVESTIGATION RESULTS

3 UXO Searches
- January 1988

UXB

- August 1988
Consultant to current 
property owner

- November 1988
UXB

A brief visual inspection revealed no apparent ordnance on 
the ground surface. Spot checks with an ordnance locator 
identified numerous small objects below the surface. No 
excavations were performed.

Excavation of 53 test pits over most of the Site. No 
indication of the presence of ordinance or other hazardous 
materials was reported.

Prior to the OBG geophysical survey, a visual inspection 
revealed no surface contamination related to ordnance. 
Ordnance locators identified large and small objects below 
the ground surface. No hand excavations were performed.

Geophysical survey 
Magnetometer

EM survey identified a number of subsurface anomalies 
which may represent ferrous objects. Subsequent 
excavations for buildings revealed some objects that may 
have been the source of the magnetic anomalies.

Soil Borings
- 3 soil borings

B-31, B-32, and B-33

- Collected samples from 
each boring at intervals 
<0-5, 5-10, 10-15) below 
grade.

VOCs - ND
Metals: Lead 276 ppm
Explosives - ND
Strong odor in B-32 at 12 foot interval

Ground Water 
- 3 monitoring wells 

MW-35, MW-36, and 
MW-37. Screened 
intervals 5-35 feet, 5-30 
feet, and 14-34 feet, 
respectively

VOCs - ND
Total Metals - Below MCLs
TRPH - ND
Explosives - ND

Surficial Soils 
- 5 surface soil locations

VOCs - ND
Metals - Below action levels
Explosives - ND



OBG - AREA 16

INVESTIGATION RESULTS

2 UXB Surveys The survey was performed during the initial site
- January 1988 inspection. A visual inspection revealed no apparent

UXB ordnance on the ground surface. Spot checks with an
ordnance locator revealed numerous unidentified small
buried objects.

- June 1988 Visual inspection revealed numerous partially buried
UXB 35-mm projectiles identified as being live.



DAMES & MOORE - AREA 16 |

ACTIVITY PARAMETER REASON |

UXO Search Subsurface
Ordnance

Potential of UXO in area 
adjacent to the magazine 
buildings. A UXO search will 
be conducted to clear the area 
prior to any invasive 
activities. If anomalies are 
detected, no drilling will be 
performed in the suspect area.

Soil Sampling
- 3 borings around magazine 

Building 643. Composite 
sample from 0-5’ or to 
ground

Metals
Explosives

To assess contamination from 
DOD activities.

Six borings will be based on 
an assessment by a Huntsville 
ordnance unit.

Monitoring Well Installation 
and Ground Water Sampling 
-1 monitoring well 

upgradient of Area 16

- 4 monitoring wells 
downgradient of Area 16 
(3 shallow, 1 deep)

VOCs
Semivolatiles
Metals
Pesticides
Explosives

The monitoring well locations 
are designated to monitor 
contamination migration (if 
any) from potential upgradient 
sources and migration through 
Area 16 downgradient.

One well at magazine building 
652 also will monitor the 
potential for localized 
pesticide contamination.

Surficial Soils
Visual reconnaissance at 
building 630 (former drum 
storage building)

Visual Observation Building 630 was reported to 
contain drums of acid and 
petroleum products. A visual 
assessment of surficial 
contamination will be 
performed.



DAMES & MOORE - AREA 17A (BURNING AREA)

ACTIVITY PARAMETER REASON

UXO Search Subsurface
Ordnance

A UXO search will be 
conducted to clear the area 
prior to any invasive 
activities. If anomalies are 
detected, no drilling win be 
performed in the suspect area.

Soil Gas Survey

- Over burning area (drawing 
D-418); 40-foot grid interval

Volatile
Organic
Compounds

To assess the presence of 
organic vapors as an 
indication of subsurface 
contamination.

Soil Borings/Sampling

- 6 borings to a depth of 5 
feet at locations adjacent to 
soil gas survey boreholes 
with highest readings; 
composite samples from 
depth intervals of 0-5 feet.

3 VOCs (from discrete 
sample)

6 Semivolatiles
6 Metals
6 Pesticides
6 PCBs
3 Explosives

To chemically analyze 
potential contamination in 
soils.

Monitoring Well Installation 
and Ground Water Sampling

- 1 monitoring well cluster 
downgradient of Area 17A

VOCs
Semivolatiles
Metals
Pesticides
Explosives

To detect ground water 
contamination from Area 17A.




